i 


MANAGER 

Journal  of  the  Defense  Systems  Management  College 


Work  Dreokdown  Structure 


Acquisition  Low  Panel 


Changing  Role  of  Government  Laboratories 


Wright  Brothers  Through  the  Great  War 


ELECTE 
SEP  0  7, 1993 

B 


WSTRIBUflOirifXTEflHIfX^i 


PROGRAM  MANAGER 

fournal  of  the  Defense  Systems  Management  College 

VOL.  XXll.  No.  -4,  DSMC  1  15 


Published  by  the 

DEFENSE  SYSTEMS 
MANAGEMENT 
COLLEGE 
PRESS 

Commundunt 

BGcn  (Scl)  Claude  .M.  Bolton.  It..  USAF 

.Acfinij  I’roivsl  and  Deputy  Commandant 

Edward  Hirsch 

Executive  Director 
Research  and  Information  Division 

Or.  Adella  E.  Ritchie 

Director,  DSMC  Press 

Wilbur  D.  Jones.  Jr. 


PROGRAM 

MANAGER 

Managing  Editor 

Catherine  M.  Clark 

As-sociatc  Editor 

Esther  M.  Farria 

Art  Director 

Greg  Caruth 

Typography  and  Design 

Paula  Croisetiere 

Program  Manager  (ISSN  0190-7114)  is 
published  bimonthly  by  the  Defense 
Systems  Management  College,  Fort  Belvoir. 
VA  22060-5426.  Non-government 
employees  and  organizations  may  subscribe 
at  $9.50  annually  through  the 
Superintendent  of  Documents.  U  S. 
Government  Printing  Office.  Washington. 
DC  20402.  Second  class  postage  paid  at 
Fort  Belvoir.  VA,  and  at  additional  entry 
offices. 

POSTMASTER:  Send  address  changes 
to  Program  Manager.  Defense  Systems 
Management  College,  Fort  Belvoir.  VA 
22060-5426. 


A«o08Bl<m  For 


INSPBCTED  # 


ills  ai^i 

DTIC  TAB  n 

Unannounoed  □ 

Ju3tlf  iMtlo, 


"  Dlatrlbation/ 


Availability 


Viat 


Sf\ 


jAvail  and/or 
Speolal 


% 


Dr.  Deutch  Restructures 
Defense  Acquisition 
Organization 

The  Office  of  the  Secretorv’  of  De¬ 
fense  (Acquisition  and  Technology)  is 
undergoinga  major  reorganization.  {Re¬ 
movable  chart  is  in  centerfold  of  this 
journal.) 


The  Work  Breakdown  Structure 

Dr.  Icrrx’  Lake 

It's  much  more  than  a  cost-reporting 
structure. 


38 

Empowering  Your  Team 

Steve  Gierhart 

Is  ZAPPing  the  answer? 


42 

Managing  Technology 

Gerald  Moeller 

Enhancing  the  daily  management. 


For  sale  hy  the  Superintendent  of  DtX'umcnts.  U  S.  Covcrnrrtcnl  Printing  Office 
Washington.  DC  20-i02 

Whenever  tna.scullne  nouns  or  pronouns  appear,  other  ihan  tvith  obvious  reference  to 
named  male  individuals,  they  have  been  used  for  literary  purposes  and  are  meani  in  their 
generic  sense. 


FrogroiTi  Monoger 


July-August  1993 


Cover  Art; 

The  eover  an  montage  created  bv  PSMC  also  appears  on  pages  lO-i  1.  Source^  of  i!ie  drawings  are  X'aeal 
MistoricatCenterphotographs  for  Gen.  lohn  |.  Pershing:  the  Del  laviliand  DUG;  and  the  group  of  Gienn  i !  Gur!is>, 
1st  Lt.  lohn  W.  MeClaskey.  LISMC  (Ret.).  Capt.  Paul  Peek.  LISA,  l.t.  lohn  11.  Towers  and  I.t,  Theodore  L,  Tlivson. 
The  source  tor  Captain  Washington  lr\’ing  Chambers  is  a  X'ational  .Vrehives  phoiogra|'>h. 


Spruce,  Dope,  and  Fordism: 

The  Flying  Coffins 

Wilbur  D.  lanes.  Ir. 

America  acquires  an  Air  Arm:  Wright 
tCothers  through  the  Great  War. 


Acquisition  Law  Panel  Reports 
to  Congress 

Colonel  Kenneth  Allcird.  LISA 

Department  of  Defense  acquisition 
lawsare  being  streamlined.  Major  study 
involves  more  than  OOO  laws. 


35 

Procurement  Integrity 

Chris  Seoll 

Tweaking  the  process. 


Changing  Role  of  Government  Test  and  Evaluation  Oversight 
Laboratories 

Lt  Col  leffre}'  R.  Riemcr.  USAF 

Dr.  joseph  W.  Lee 

Total  quality  trust  model. 

Improving  U.S.  industrial  competi¬ 
tiveness. 


ALSO: 

DSMC  Publications 

Sold  by  GPO  23 

DSMC  Academic 

Environment  24 

Defense  Acquisition  Historical 
Center  37 

DSMC  New  Report  Available  4 1 

Book  Reviews  47 

GPO  Bookstore  &  Retail  Sales 
B'.dnch  56 


Pci  )j;ramMunu^c'nsint>.'ndod  to  he  .1  vehicle  for  IhelMn.-imission  of  informaliDn  on  piilicics.  trends.  cvcms.iirnKi.irrciiI  lhinkiiif;,iffeclin);proj;r.tm  m.in.i^emcm.ind  defence 
•iystetns  acquisition.  Statements  of  fact  or  opinion  .rppearing  in  ProjrnimMrmogerarc  solely  those  of  the. lulhorsand  are  not  neeessarilvendorsedby  the  I'epartment  of  Defence 

or  the  Defense  Systems  M.inagement  College  Unless  eopyrighted,  article.s  may  be  reprinted-  When  reprinting,  please  credit  the  author  .ind  I’riwram  .Vftmoeer  .ind  fonv.trd 
Ivvo  copies  of  ihe  reprinted  miUcridJ  to  the  DSMC  f’ress 

To  subscribe,  ^avernmenl  personnel  should  suhmil  written  requests  fusing  their  business  addresses)  to  the  LXSMC  Press,  KD  p,  Kt,  iVIvoir,  VA  54;!o 

M.inuscrlpts,  I  ctteis  to  the  Kdiror.  and  other  correspondence  arc  welcome  and  should  be  addressed  to  the  DSMC  Press  inquiries  co^'cerpinp  ''v:V',cJ  aitic  lev  m  iv 
be  made  by  phone  at  (703)  «0t.2«92/-H)56  or  DSN  655-2«y2/3056. 


Program  Manager 


July-Augusr  1993 


NOW  ACQUISITION  AND  TECHNOLOGY 


DR.  DEUTCH  RESTRUCTURES 
DEFENSE  ACQUISITION 

ORGANIZATION 


O  n  May  I*-),  Dr.  lohn 

M.  Deutch,  Undersecretary 
of  Defense  (Acquisition  and  Technol¬ 
ogy),  annouced  a  major  reorganiza¬ 
tion  of  the  acquisition  management 
structure  in  the  Department  of  De¬ 
fense.  His  comments  follow.  (See  the 
center  pages  of  Program  Manager  for 
the  new  organization  chart.) 

“Since  taking  office.  I  have  been 
working  with  the  Secretary  and  the 
Deputy  Secretary,  and  my  staff  to  re¬ 
align  acquisition  and  technology  func¬ 
tions  to  focus  on  the  Department's 
changing  mission  to  strengthen  Ac¬ 
quisition  Reform,  Environmental  Se¬ 
curity,  Advanced  Technology  Dem¬ 
onstration  Management,  Logistics,  and 
Economic  Security,  Effective  imme¬ 
diately,  the  following  realignments  will 
be  implemented. 

“The  USD(Acquisition)  title  will  be 
changed  to  USD(Acquisition  and  Tech¬ 
nology)  to  emphasize  the  importance 
of  the  technology  function  in  the  ac¬ 
quisition  process. 

“The  Principal  Deputy  Under  Sec¬ 
retary  will  be  my  chief  advisor,  act  in 
my  absence,  and  oversee  the  DAB 
and  DAES  related  functions  to  elimi¬ 
nate  the  two  step  review  process  for 
the  day-to-day  issues  related  to  sys¬ 
tems  acquisition.  The  Director  (l3e- 
fense  Procurement),  Director  (Acqui¬ 
sition  Program  Integration),  Director 
(Test  and  Evaluation),  Di'-ector  (Com¬ 
puter-Aided  Acquisition  and  Logistics 
Support  and  Electronic  Data  Inter¬ 
change),  Director  (Tactical  Systems), 
Director  (Strategic  and  Space  Systems), 
and  the  ASD(C31)  Committee  for  ac¬ 
quisition  matters,  will  report  to  the 
PDUSD(AT&T). 


“The  Assistant  Secretap'  of  Defense 
(Economic  Security)  will  be  respon¬ 
sible  for  setting  policies  for  Economic 
Reinvestment.  BR/\C.  Dual-LlseTech- 
nology.  International  Programs. 
Industrial  Base,  and  community 
relations.  It  is  e.xpected  that  internal 
changes  will  take  place  when  the 
new  ASD(ES)  is  in  place.  In  the 
interim,  the  ASD(P&L)  will  continue 
to  operate  as  in  the  past  in  these 
areas,  providing  matrix  support 
to  the  other  elements  as  necessap’. 
The  ASD(ES)  will  provide  guidance 
to  the  DIR(SADBU)  concerning 
small  business  opportunities  in 
relation  to  OUSD(A)  economic 
initiatives.  The  Office  of  Economic 
Adjustment  (OEA)  will  repot t  to  the 
ASD(ES). 

“The  Deputy  Under  Secretap'  of 
Defense  (Acquisition  Reform)  will  iden¬ 
tify  and  implement  ways  to  improve 
the  Acquisition  processes,  both  within 
the  Department’s  infrastructure,  and 
between  the  Department  and  its  sup¬ 
pliers.  The  Director  (Acquisition  Edu¬ 
cation,  Training  and  Career  Develop¬ 
ment);  the  President  (Defense 
Acquisition  University);  and  the  Com¬ 
mandant  (Defense  Systems  Manage¬ 
ment  College)  will  report  to  the 
DUSD(AR). 

“The  Deputy  Under  Secretary  of 
Defense  (Environmental  Security)  is 
established  to  increase  the  awareness 
and  emphasis  on  environmental  is¬ 
sues  throughout  the  Department  in 
the  areas  of  environmental  compli¬ 
ance,  clean-up,  pollution  prevention, 
and  energy  conservation.  The  DASD 
(Environmental  Technology)  and  the 
DASD  (Instaiiationc)  Will  report  to 
the  DUSD(ES). 


“The  Dcpuiv  Under  Secretary  of 
Defense  (Advanced  Technology)  will 
focus  on  Ballistic  .Missile  Defense  as 
embodied  in  the  Strategic  Defense 
Initiative  Office.  The  DLiSD(AT)  will 
provide  guidance  to  the  L^irector 
(SL'ilO)  in  this  area.  The  Office  of  the 
Thrust  Leaders  will  report  to  the 
DUSD(AT). 

“The  Deputy  Under  SecretaA’  of 
Defense  (Logistics)  will  owrsee  all 
aspects  of  Logistics,  as  thev  arise  in 
significance  when  force  levels  decline. 
All  existing  DASD(  Logistics)  offices 
and  the  Logistics  Systems  Develop¬ 
ment  Directorate  will  report  to  the 
DUSD(L). 

"The  Director  Efefensc  Research  and 
Engineering  will  focus  on  oversight 
and  management  of  DOD  Scientific 
matters,  basic  and  applied  research; 
and  laboratory  research  and  manage¬ 
ment  in  the  development  of  weapon 
systems.  The  Director,  Advanced  Re¬ 
search  Projects  Agency  (ARPA)  will 
repon  to  the  DDR&E. 

“The  Assistant  to  the  Secretary'  of 
Defense  for  Atomic  Energy'  in  addi¬ 
tion  to  current  duties  will  have  re¬ 
sponsibility  for  oversight  of  the  On- 
Site  Inspection  Agency  and  the  Defense 
Nuclear  Agency.  The  ATSD(AE)  will 
report  to  the  USD(AT8rT). 

"We  are  working  yvith  the 
Director,  Administration  and  Manage¬ 
ment  to  make  appropriate  changes  to 
charters,  realign  manpoyver  and  re¬ 
sources  and  accomplish  ncccssarv 
personnel  actions,  I  look  foru'ard  to 
your  continued  cooperation  and 
juPf  art  during  this  reorganization 
effort.” 
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WORLD-CLASS  SYSTEMS  ENGINEERING 


THE  WORK  BREAKDOWN 

STRUCTURE 

It’s  Much  More  Than  a  Cost-Reporting 

Structure 

Dr.  Jerry  Lake 


oncern  about  the  format  and 
uses  of  work  breakdown  struc¬ 
tures  in  engineering  began  to  surface 
in  the  early  1990s.  Several  events 
stimulated  interest.  First,  the  f-22 
program  office  attempted  to  utilize  the 
work  breakdown  structure  (WBS)  for 
managing  program  product  and  pro¬ 
cess  development.  According  to  an 
Air  Force  Process  Interface  Document 
on  Cost  Management  Interface,  the 
F-22  program  manager  found  that  pre¬ 
determined  VVBSs  in  MIL-STD-881, 
a  standard  on  WBSs  for  defense  ma¬ 
teria!  items,  sometimes  conflicted  with 
needed  engineering  based  structure. 
The  program  manager  found  that  ap¬ 
proval  authorities  in  the  Pentagon  were 
reluctant  to  approve  his  deviations 
from  the  WBS  standard. 

The  WBS  became  a  tool  of  interest 
to  the  systems  engineering  commu¬ 
nity  with  inclusion  in  Section  6  (Engi- 


EDITOR’S  NOTE:  The  views  ex¬ 
pressed  herein  are  the  author’s  and  do 
not  reflect  the  official  policy  or  position 
of  the  Department  of  Defense  or  the 
U.S.  Government. 


Dr.  Lake  is  a  Professor  of  Systems 
Engineering  at  the  Defense  Systems 
Management  College.  IL  G  a  princi¬ 
pal  writer  of  the  draft  military  stan¬ 
dard  of  systems  engineering,  MIL-STD- 
499B. 


neering  and  Manufacturing).  Part  A 
{Systems  Engineering)  and  Part  B 
(Work  Breakdown  Structures)  of  DoDI 
5000.2  of  the  requirement  fot  devel¬ 
opment  and  use  of  WBSs  in  a  system 
acquisition.  Third,  the  WBS  became 
a  focal  tool  for  implementation  of  sev¬ 
eral  essential  requirements  of  MIL- 
STD-499B  (For  (Coordination  Draft. 
Mayo.  1992),  a  revised  systems  engi¬ 
neering  standard.' 

William  Maher,  in  his  1992  article 
in  Program  Manager  on  “Cutting  a 
Path  to  equality  through  Concurrent 
Teamwork,”  recognized  the  need  for 
a  new  look  at  using  the  881  WBS. 
His  approach  was  primarily  focused 
on  enhancing  software  integration  with 
a  product  focus. 

In  a  recent  briefing,  by  a  consult¬ 
ant  involved  with  preparing  MI L-STD- 
88 1 ,  program  managers  were  exhorted 
to  “allow  the  WBS  to  work  for  your 
program  —  don’t  rework  the  WBS  to 
fit  your  program.”  An  axiom  of  this 
paper  is  the  opposite,  that  the  techni¬ 
cal  effort  is  accomplished  according 
to  overall  program  needs,  not  to  a 
WBS  built  primarily  to  accomplish 
business-related  purposes. 

In  an  attempt  tc  determine  what 
use  the  engineeringcommunity  makes 
of  the  WBS.  I  queried  12  training 
classes.  Several  interesting  observa¬ 
tions  resulted.  First,  from  a  sample  of 


77  industrx'  and  government  practic¬ 
ing  engineers  attending  two  systems 
engineering  training  classes,  none  rec¬ 
ognized  the  WBS  as  one  of  the  im¬ 
portant  engineering  related  documents 
in  a  contract.  Second,  from  more 
than  ten  sections  in  the  Defense  Sys¬ 
tems  .Management  College  Program 
Management  Course  (P.MC)  (nearly 
300  systems  acquisition  experienced 
students),  it  was  found  that  few  pro¬ 
grams  have  used  the  WBS  for  assist¬ 
ing  in  the  preparation  of  statements 
of  work,  managing  interfaces,  assess¬ 
ing  risks,  or  evaluating  engineering 
change  proposals.  Third,  from  stu¬ 
dents  questioned,  only  a  few  knew 
that  the  basic  development  source  of 
the  initial  WBS  should  be  the  specifi¬ 
cation  tree  created  by  engineers.  The 
attitude  oi  engineers  with  respect  to 
the  WBS  can  be  summarized  by  the 
words  of  a  practicing  engineer  and 
PMC  student.  He  said  that  in  most 
audiences  with  business  and  engineer¬ 
ing  personnel,  when  the  topic  of  WBS 
comes  up.  engineers  leave  the  room. 

ft  is  my  purpose  to  make  the  engi¬ 
neering  community'  aware  of  the  im¬ 
portance  of  the  WBS  to  the  engineer¬ 
ing  effort  and  its  central  role  in 
accomplishing  world-class  systems 
engineering.  The  differences  are  high¬ 
lighted  between  the  requirements  of 
the  '3'RS  standard  and  T.ic  WBS 
needed  to  get  world-class  systems  en¬ 
gineering  accomplished.  Recommen- 
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dations  to  resolve  these  differences 
are  pro\’ided. 

Engineering  WBS  Basics 

A  work  breakdown  structure  has 
an  intended  use  as  a  basis  for  com¬ 
munication  throughout  the  life  cycle 
of  a  system.  It  must  be  useful  to  the 
business  community'  in  preparing  bud¬ 
gets  and  cost  estimates  and  for  col¬ 
lecting  and  analyzing  costs  for  cost 
performance  reports.  It  must  be  use¬ 
ful  to  contract  management  for  iden¬ 
tifying  contract  line  items  and  data 
deliverables.  And  the  WBS  must  be 
useful  to  the  engineering  development 
effort  to: 

— Show  a  breakdown  of  the  hard¬ 
ware,  software,  functions/sen'ices  and 
tasks  required  of  the  engineering  effort 

— Provide  a  framework  for  relating 
statement  of  work,  technical  perfor¬ 
mance  measures,  systems  engineer¬ 
ing  masters  schedule  events,  systems 
engineering  detailed  schedule  times, 
contract  delivery  items,  configuration 
items,  technical  and  management  re¬ 
ports  and  system  elements 

—Show  subcontracting  tasks  at 
proper  WBS  level 

— Assign  management  and  techni¬ 
cal  responsibilities  for  specific  items 
or  areas 

— Allow  organizational  interfaces 
to  accomplish  the  tasks  to  be  per¬ 
formed 

— Assist  in  risk  identification,  in¬ 
terface  management,  configuration 
management,  data  management,  trade 
studies,  effectiveness  assessments  and 
progress  reviews 

— Provide  assistance  in  develop¬ 
ing  and  evaluating  engineenng  change 
proposals  and  specification  change 
notices 

— Provide  a  framework  for  plan¬ 
ning,  budgeting,  scheduling,  autho¬ 


rizing  of  work  orders  and  material- 
part  ordering,  performairce  measur¬ 
ing  and  reporting. 

The  WBS.  therefore,  must  be  use¬ 
ful  to  the  business  and  engineering 
communities  in  providing  a  road  map 
for  the  concurrent  management  of  a 
program.  The  WBS  must  be  appli¬ 
cable  to  all  size  contracts  including 
advanced  studies  and  research 
projects.  (In  the  two  latter  cases,  the 
WBS  may  be  more  of  a  task  break¬ 
down  than  a  product/ser\ :  :e  break¬ 
down  structure.) 

A  VWtS  is  made  up  of  two  major 
parts,  a  product  part  and  a  process 
part.  The  product  part  can  be  thought 


of  as  defining  the  vertical  aspects  of 
the  WBS.  The  product  part  is  depicted 
by  the  shaded  elements  of  Figure  1 . 
This  vertical  aspect  portrays  the  product 
structure  that,  when  all  elements  are 
integrated,  satisfies  the  operational 
function  of  the  system.  This  structure 
is  defined  by  specifications. 

The  process  part  of  the  system  is 
made  up  of  the  development  efforts 
associated  with  enabling  the  devel¬ 
opment,  production,  verification,  and 
support  of  the  product  part  of  the 
system,  as  well  as  development  ef¬ 
forts  associated  with  enabling  the  train¬ 
ing  of  the  personnel  involved  with 
operations  and  support  of  the  prod¬ 


uct  part.  The  pIoec^^  part  can  be 
thought  of  as  defining  the  horizontal 
aspect  of  the  WBS.  The  priKc^s  j\)ri 
is  depicted  in  Figure  1  as  iht  second 
level  elements  (not  shaded)  that  make 
the  products  (shaded  elements)  o!  the 
second  and  third  levels  of  the  WBS 
possible.  This  structure  reflects  svs- 
tem  products  and  the  associated  life¬ 
cycle  processes  identified  with  a  bal¬ 
anced  system  dew’lopmenl  using 
concurrent  engineering  principles  and 
the  primary'  functions  of  .MIL-STD- 

For  a  particular  svstem  concept  (e  g. , 
an  aircraft,  ship,  missile)  that  satis¬ 
fies  the  operational  need,  a  system 
specification  is  drafted  and  a  specifi¬ 


cation  tree  is  framed.  This  allows  the 
top  three  levels  of  a  preliminary'  pro¬ 
gram  WBS  to  be  designated.  Nor¬ 
mally  this  is  accomplished  during  the 
concept  definition  level  of  develop¬ 
ment.  The  top  three  levels  of  Figure  1 
illustrate  a  possible  program  WBS  for 
an  aircraft  system  useful  for  planning 
and  controlling  system  developmen¬ 
tal  efforts.  Such  a  structure  is  called 
an  engineering  work  breakdown  struc¬ 
ture  (EWBS).  The  program  structure 
depicts  the  system  (aircraft),  the  prime 
mission  equipment  (air  vehicle),  three 
of  several  possible  products  (e.g.,  air 
frame,  propulsion,  and  fire  control 
subsystems)  and  five  major  process 
segments  (systems  engineering  and 


FIGURE  I.  Aircraft  System  Engineering  WHS 
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FIGURE  2.  Work  Rreakdoivn  Structure  Dictionary 


Work  Breakdown  Dictionary 

CONTRACT  NUMBER 

Index  Item  No.  2  WBS  Levei F33657  72  0923 

WBS  Element 

WBS  Title 

Contract 

Line  Item- 

OOOt  .OGOtAA  300177-  OOOl Ac  X-C'AD 
coot  AE. '’301 AF  OQOIAG.  QQOiAH 

Date 

Revistor.  No. 

Revision  Aufh 

Approved  Chg 

Specification  hio. 

589E078750028 

Speciticaiion  Title 

Prinie  Item  Development 

Specification  for  XXX  Air  Vehicle 

Element  Task  Description 

Techniccil  Co.iient 

The  air  vehicle  element  task  description  refers  to  the 
effort  required  to  design,  develop,  fabricate  and  test 
the  airframe  seameni.  propdstion  element,  and  fire 
control  element,  and  to  the  integration  assembly  and 
check  out  of  these  complete  elements,  to  produce  the 
complete  Air  Vehicle  The  lower  level  elements 
included  and  summarized  m  the  Air  Vehicle  element 
are' 

Airframe  Segment  (At  1 1 0Oi. 

Propulsion  Segment  (A32100),  and 

Fire  Control  Segment  IA61 200). 

Cost  Description 

MPC  PMC  Work  Order  Work  Auth 

A1 0 1 00  See  lower  level 

WBS  Elements 

Cost  Content  -  System  Contractor 

The  cost  to  be  accumulated  against  this  element 
include  a  summarization  of  all  costs  required  to  plan, 
design,  develop,  fabricate,  assemble,  integrate  and 
perform  development  testing,  analysts  and  reporting 
for  the  air  vehicle.  It  also  includes  all  costs  associated 
with  the  required  efforts  in  integrating,  assembling  and 
checking  our  GFP  required  to  create  this  element 

AoDlicable  SOW  Paragraph 

362 

integration,  support,  training,  test  and 
manufacturing).  The  support  element 
includes  (at  the  next  breakout  level) 
deployment/installation  and  disposal, 
the  other  two  primary  functions  re¬ 
lated  to  a  system.  This  initial  struc¬ 
ture  provides  a  tool  to  aid  manage¬ 
ment  in  determining  the  scope  of  the 
effort,  an  estimate  of  funds  needed, 
and  the  extent  of  contractual  and/or 
organizational  support  needed. 

A  preliminary  program  EWBS  is 
provided  to  potential  system  devel¬ 
opers  (government  or  contractor  agen¬ 
cies)  in  a  request  for  proposal  (RFP) 
to  be  used  as  a  basis  for  preparing 
proposal  responses  and  for  develop¬ 
ing  agency  and  contractor  negotia¬ 
tions.  It  is  also  used  by  the  govern¬ 
ment  developer  to  prepare  a  statement 
of  work  (SOW),  to  structure  data  call 
responses,  and  for  preparing  the  gov¬ 
ernment  event  based  schedule  (a  sys¬ 
tems  engineering  master  schedule  or 
SEMS). 

As  specifications  for  successive  lev¬ 
els  of  the  physical  architecture  are 
defined  through  application  of  the  sys¬ 
tems  engineering  process,  lower  ele¬ 
ments  of  the  EWBS  are  identified. 


Each  level  of  the  WBS  enables  better 
definition  of  contract/organizationai 
roles,  product  and  process  responsi¬ 
bilities  and  tasks,  and  relationships 
to  other  elements  and  subelements. 
The  initial  extension  of  the  program 
EWBS  is  the  responsibility  of  the  de¬ 
veloping  agency  and  normally  reflects 
nc  more  than  two  additional  levels 
below  the  subsystem  level,  except  for 
high-cost  or  high-risk  elements  that 
may  be  broken  down  an  additional 
level.  For  example,  the  radar  system 
software  element  might  be  further  bro¬ 
ken  down  to  computer  software  con¬ 
figuration  items  such  as  a  display  and 
control  unit,  computer  unit,  and  back 
bus  unit.  Extensions  provide  the  ba¬ 
sis  for  approving  the  program  WBS 
and  for  preparing  preliminary  con¬ 
tract  WBSs  to  be  used  for  the  sub¬ 
system  level  of  development. 

The  lower  levels  of  Figure  1  illus¬ 
trate  a  potential  preliminary  contract 
EWBS  for  the  fire  control  element  of 
the  aircraft  program  EWBS.  Like  the 
program  EWBS,  the  contract  EWBS 
has  a  product  part  (radar,  receiver, 
transmitter,  antenna,  application  soft¬ 
ware  and  radar  system  software)  for 
the  fire  control  and  a  process  part 


with  identical  elements  as  tlie  pKv 
gram  EWBS.  In  this  case,  howewr, 
the  process  part  elements  include  de¬ 
velopmental  efforts  associated  with 
enabling  the  dewlopment.  production, 
verification  and  support  of  the  radar 
products  that  make  up  the  tire  con¬ 
trol  subsystem. 

Each  contract  EWBS  would  be  ex¬ 
tended  by  the  contractor  for  the  sub¬ 
system  specified  in  the  contract  to 
the  lowest  performance  le\'el  needed 
to  plan,  schedule  and  implement  task 
responsibilities  for  successive  levels 
of  development  (e.g..  preliminary'  de¬ 
sign.  detailed  design  and  fabrication, 
assembly  and  test  ot  dcwelopmenta! 
test  items,  and  eventual  production 
of  end-items). 

The  primary  purposes  of  the  ex¬ 
tended  contract  EWBS  include:- 

— Displaying  the  total  development 
work 

— Determining  the  cost  for  each 
task  as  defined  in  the  SOW 

— Providing  performance  measure¬ 
ment  and  visibility  into  physical  and 
budgeting  progress 

— Assisting  in  risk  identification, 
and  configuration,  data,  and  inter¬ 
face  management 

— Assisting  in  assigning  organiza¬ 
tional  responsibilities 

— Providing  identification  of  hard¬ 
ware  and  software  configuration  items. 

The  cost  of  each  element  of  the 
EWBS  can  be  estimated  based  on  the 
projected  or  actual  work  that  must  be 
done  to  accomplish  the  development 
of  that  element  and  associated  data 
and  deliverables.  Budgets  for  each 
element  and  for  major  segments  of 
the  system  as  well  as  for  the  system 
itself  can  be  prepared  using  this  struc¬ 
ture.  As  costs  are  accumulated  against 
EWBS  elements  (by  team  or  organi¬ 
zational  elements  or  both),  manage- 
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mcnl  (team  or  organizational)  can 
determine,  for  example,  whether  the 
cost  of  developing  the  principal  equip¬ 
ment  item,  or  any  associated  process 
part,  or  the  total  contract  end-item,  is 
too  high.  By  separating  the  work  into 
principal  product  items,  systems  en¬ 
gineering  and  integration,  support,  etc., 
management  can  track  back  down  the 
hWBS  to  identify  problem  sources 
and  evaluate  organizational  perfor¬ 
mance  based  on  variances  between 
planned  and  actual  accomplishments. 
It  can  also  monitor  schedules  and 
costs,  track  critical  performance  pa¬ 
rameters.  and  make  trade-offs  and 
other  cost,  schedule,  performance  and/ 
or  risk  adjustments  as  needed  to  meet 
established  objectives.  Additionally, 
contract  line  items  (CLINs)  and  con¬ 
tract  data  requirements  lists  (CDRLs) 
can  be  identified  easily  with  specific 
products  and  associated  processes. 
This  assists  engineering  and  contract 
management  in  preparing  the  request 
for  proposal  (RFP). 

A  well-prepared  EWBS  and  a  well- 
prepared  task  description  for  each 
EWBS  element  is  imperative.  Figure 
2  provides  an  example  WBS  task  de¬ 
scription  for  the  air  vehicle  segment 
in  Figure  1.  This  type  of  description 
enables  the  preparer  of,  and  a  re¬ 
sponder  to,  a  SOW  to  fully  under¬ 
stand  the  work  content  of  a  WBS  ele¬ 
ment.  The  government  developing 
agency  should  include  such  a  WBS 
dictionary  down  to  level  three  of  the 
contract  EWBS.  The  contractor  should 
then  picpare,  for  his  proposal  resjxinse, 
a  dictionary  for  each  element  to  a 
level  specified  in  the  RFP.  This  en¬ 
ables  a  common  understanding  to  be 
ascertained  by  the  contractor  and  the 
developing  agency  as  to  the  specifics 
of  the  work  that  will  be  done. 

Another  basic  idea  of  the  WBS  is 
that  it  does  not  require  a  contractor 
to  perform  or  deliver  a  particular  spe¬ 
cialty  of  engineering  (e.g.,  mechani¬ 
cal,  electrical,  safety)  or  any  other 
function  (e.g.,  manufacturing).  In¬ 
stead,  the  WBS  identifies  a  certain 
service  or  product  for  which  the  con¬ 


tractor  must  develop  technical  require¬ 
ments  and  design  solutions  along  with 
accompanying  supporting  documents. 
The  contractor  uses  particular  engi¬ 
neering  specialties  and  accomplishes 
certain  functions  to  complete  required 
development  activities.  The  special¬ 
ists  and  the  work  performed  can  be 
organized  in  a  way  suited  to  the  con¬ 
tractor,  to  the  work  effort,  and  to  the 
contract. 

A  recommended  organizational 
approach  is  by  integrated  product 
teams.  The  EWBS  provides  a  conve¬ 
nient  structure  for  assigning  teams  to 
specific  product  development  efforts, 
as  well  as  a  convenient  structure  for 


ating  engineering  change  proposals 
and  for  accomplishing  incremental 
design  reviews.  Integrated  product 
teams  and  incremental  reviews  are 
discussed  next  using  the  EWBS  struc¬ 
ture  of  Figure  1 . 

Engineering  WBS 
Applications 

Integrated  Product  Teams.  The  ba¬ 
sic  tenet  of  an  integrated  product  team 
(IPT)  is  described  in  an  Air  Force 
Material  Command  White  Paper  on 
Integrated  Product  Development  pre¬ 
pared  in  February  1993.  It  describes 
a  team  as  the  right  people  brought 
together  at  the  right  place  and  at  the 
right  time.  The  right  people  will  vary 
depending  on  the  level  of  develop¬ 
ment  and  the  WBS  element.  Early  in 
the  development  only  a  few  IPTs  may 
be  needed.  The  best  life-cycle  deci¬ 
sions  are  made  when  the  team  has 
the  appropriate  representatives  from 


engineering,  manuiaciunng  !Ogi^!kw, 
financial  management,  contra.aingand 
anv  other  appropriate  discipline,  to 
includecustomersand  supplier.s.  The 
goal  is  to  increase  up-front  planning 
and  activities  to  integrate  and  con- 
currenilv  applv  all  neces.sar\'  processes 
to  develop  an  cffectiw  and  efficient 
product  that  will  satisfy  customer 
needs.  A  recommended  IPT  struc¬ 
ture  for  fire  control  subsvstem  devel¬ 
opment  is  depicted  in  Figure  For 
this  e.xample,  the  IPTs  are  assigned 
to  the  products  of  lew'l  3,  the  receiver, 
transmitter,  etc.  The  leaders  or  pri¬ 
mary'  hardware/software  team  mem¬ 
bers  from  the  level  3  IPTs.  would  make 
up  the  radar  IPT.  Each  process  team 
would  be  composed  of  those  team 


members  from  that  functional  area 
represented  on  the  level-3  product 
teams.  These  teams  would  be  supple¬ 
mented  by  other  disciplines  to  ensure 
the  development  of  the  needed  hard¬ 
ware,  software  and  other  system  ele¬ 
ments  needed  to  provide  the  func¬ 
tional  support  to  the  radar  and  its 
products  at  level  3  that  when  fabri¬ 
cated/coded,  assembled  and  integrated 
will  make  up  the  radar.  The  fire  con¬ 
trol  IPT  would  be  made  up  of  the 
leaders  from  all  level-2  IPTs.  This 
role  up  of  lower-level  team  leaders 
into  higher-level  I  TTs,  or  team  of  teams, 
helps  resolve  interface  issues  and  en¬ 
sure  integration  of  all  products  and 
processes  for  the  system  under  devel¬ 
opment. 

Each  IPT  is  assigned  to  one  prod¬ 
uct  of  the  WBS  and  held  responsible 
for  its  development.  With  respect  to 
that  WBS  product,  the  team,  to  be 
effective,  must  be  given:  1 )  responsi- 


collecting  cost,  assessing  risks,  cvalu- 


FIGURE  3.  Integrated  Product  Team  Organization 
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bility  to  meet  ailoaited  specifications 
(including  integration  with  interfac¬ 
ing  products  and  processes);  2)  au- 
thoritv  to  accomplish  the  development 
(SOW)  tasks  needed:  3)  budgeted  re¬ 
sources  to  manage  the  product  and 
its  risk;  and  4)  accountability  for  the 
results  of  their  effort. 

For  example,  the  manufacturing  I PT 
would  be  made  up  of  the  manufac¬ 
turing  representatives  from  the  radar 
subsystem  product  teams,  and  other 
team  members  as  appropriate.  This 
process-oriented  IPT  would  be  respon¬ 
sible  to  ensure  that  the  system  ele¬ 
ments  (hardware,  software,  facilities, 
techniques,  etc.)  required  for  fabrica¬ 
tion  and  assembly  of  engineering  test 
models,  brassboards,  low-rate  initial- 
production,  and  full-rate  production 
of  level-3  equipments  are  available 
when  needed  and  that  they  will  be 
cost-effective.  The  team  thus  pro¬ 
vides  for  the  definition  of  manufac¬ 
turing  methods  and/or  processes,  in¬ 
cluding  assembly  and  checkout;  and 
for  the  development  of  fabrication 
component  elements  including  test 
equipment,  tooling,  machinery  and 
manufacturing  layouts.  Neither  this 
WBS  element,  nor  IPT  responsibility, 
includes  the  actual  efforts  involved 
with  fabrication,  assembly  or  check¬ 
out.  These  efforts  are  completed  by 
other  organizational  entities  at  the 
appropriate  level  (e.g.,  the  work  pack¬ 
age  level  or  an  integration  level)  of 
the  extended  WBS  and  that  are  asso¬ 
ciated  v''ith  a  level-3  product  element. 

Incremental  Reviews.  Another  use 
of  the  EWBS  is  to  facilitate  the  incre¬ 


mental  technical  reviews  outlined  in 
MIL  STD-4P9B.  in  addition  to  major 
system  level  reviews,  three  types  of 
incremental  reviews  are  designated: 
Subsystem,  Functional,  and  Interim 
System.  The  intent  is  to  provide  suffi¬ 
cient  structure  to  ensure  that  require¬ 
ments  and  design  decisions  arc  made 
in  a  multidisciplinary  environment  as 
well  as  to  provide  a  framework  for 
effective  planning  to  execute  required 
accomplishments.  The  subsystem, 
functional  and  interim  system  reviews 
are  oriented  toward  ensuring  that  each 
configuration  item  (Cl)  has  met  its 
systems  engineering  event  based  ac¬ 
complishment  criteria  and  other  con¬ 
tractual  requirements. 

The  application  of  the  three  types 
of  incremental  reviews  is  discussed 
below  based  on  the  structure  of  Fig¬ 
ure  4. 

Subsystem  Reviews.  Subsystem 
reviews  are  completed  by  the  IPT  as¬ 
signed  to  a  level-3  WBS  element  (Cl). 
Team  membership  reflects  all  func¬ 
tional  areas  and  technical  disciplines 
needed  to  address  life-cycle  require¬ 
ments  and  actions  to  satisfy  those 
requirements.  Team  members  include 
core  and  extended  representatives  from 
government  disciplinary  (users  and 
suppliers)  and  contractor  and  sub¬ 
contractor  disciplinary  organizations 
involved  in  developing  the  subsystem. 
These  reviews  are  typically  referred 
to  as  a  Cl  software  specification  re¬ 
view,  preliminary  design  review,  criti¬ 
cal  design  review,  functional  configu¬ 
ration  audit  or  physical  configuration 
audit.  In  addition,  hardware  and  soft¬ 


ware  test  rc:Kiines>  revievs  s  would  be 
held  lo  ensure  each  produc!  is  readv 
for  test.  ,\nd,  production  readiness 
reviews  could  be  held  to  determine 
each  product's  readiness  for  prv)duc- 
lion.  These  latter  tests  could  be  held 
in  conjunction  with  the  appropriate 
process  IPT,  Subsystem  re\'iews  be¬ 
low  the  Cl  level  are  normally  held  as 
technical  ihiv.rchange  meetings  (TlMs) 
or  other  working  group  meetings. 

Functional  Re\'iews.  Functional 
reviews  are  conducted  on  the  process 
elements  of  the  FWBiS.  Functional 
reviews  include:  dewlopment  (sys¬ 
tems  engineering  and  integration), 
support  (including  disposal  and  de¬ 
ployment),  training,  test,  and  manu¬ 
facturing.  These  re\  iews  assess  the 
process's  status  in  satisfying  related 
ievel-3  product  clement  objectives  and 
requirements,  to  surface  support  and 
integrative  issues,  and  to  assess  the 
development  maturity  of  required 
plans,  related  items  of  equipment,  tech¬ 
nical  manuals,  and  procedures  to  carr\' 
out  the  life-cycle  process.  The  as¬ 
signed  IPT  review  teams  are  supple¬ 
mented  by  other  disciplines  as  needed 
to  carry  out  a  complete  review  of  pro¬ 
cess  needs  and  to  resolve  functional 
issues.  These  reviews  allow  functional 
review  team  members  to  address  is¬ 
sues  and  assess  progress  of  the  func¬ 
tional  requirements  to  provide  life- 
cycle  support  to  level-2  and  level-3 
products  and  other  level-2  process 
elements. 

Interim  System  Review.  Interim 
system  reviews  are  held  for  each  ievel- 
2  product.  Normally  such  reviews 
are  held  after  the  level-3  subsystem 
reviews  and  level-2  functional  reviews 
have  been  completed.  The  level-2 
product  IPT  should  meet  to  resolve 
system-level  conflicts  that  might  arise 
between  teams  and  may  not  have  been 
resolved  by  the  subsystem  or  func¬ 
tional  reviews.  Another  type  of  in¬ 
terim  system  review  is  held  prior  to 
level-3  subsystem  reviews.  These  are 
called  interim  system  interface  reviews. 
The  purpose  is  to  ensure  that  exter¬ 
nal  and  internal  functional  and  physical 
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interfaces  have  been  identified  and 
issues  resolved  prior  to  level-3  prod¬ 
uct  item  developments  commence.  The 
leaders  of  all  level-3  product  and  level- 
2  process  teams  would  be  involved 
with  such  reviews. 

Major  Reviews.  Major  reviews  are 
held  for  the  level- 1  product  of  the 
svstem.  At  a  major  review,  all  team 
leaders,  with  their  key  support  staff, 
demonstrate  to  the  government  that 
the  accomplishments  and  criteria  for 
that  major  review  have  been  met. 
Additionally,  they  address  any  appro¬ 
priate  major  issues  and  concerns  that 
could  not  be  solved  during  an  interim 
system  review.  When  IPTs  and  incre¬ 
mental  reviews  are  utilized,  down¬ 
scoping  of  major  reviews  in  terms  of 
attendees  required,  purpose,  and  scope 
is  not  only  possible,  but  appropriate. 

EWBS  and  WBS  Comparison 

The  actual  forms  of  a  WBS  struc¬ 
tured  under  MIL-STD-881  and  an 
engineering  WES  structured  after  the 
primary  functions  of  MIL-STD-499B 
are  similar  in  that  both  present  a  hier¬ 
archical  breakdown  of  the  product. 
They  both  have  a  program  WBS,  and 
contract  WBSs  to  guide  their  respec¬ 
tive  activities.  Both  also  include  some 
of  the  same  functional  support  areas 
(support,  training,  test  and  systems 
engineering).  Major  differences  are 
in  the  inclusion  of  data,  spare  parts, 
operational  site  activation  and  sys¬ 
tems  management  in  the  881  model. 

The  engineering  WBS  has  data  de¬ 
veloped  as  a  system  element  of  each 
product.  Therefore,  data  is  not  sepa¬ 
rately  broken  out  as  a  level-2  element 
as  it  is  in  the  881  model.  Also,  spare 
parts  are  not  developed  separately, 
only  procured  separately.  Thus,  there 
is  no  need  in  an  engineering  WBS  for 
a  spare  parts  element.  Another  major 
difference  is  how  the  two  deal  with 
manufacturing.  An  engineering  WBS 
may  include  manufacturing  as  a  level- 
2  process  element  in  each  program  or 
contract  WBS.  As  discussed  previ¬ 
ously.  adding  this  process  to  level-2 


develops  all  manufacturing  system 
elements  (hardware,  software,  tech¬ 
niques,  materials,  etc.)  concurrently 
with  development  of  level-3  products 
to  enable  later  f  ibrication  and/or  pro¬ 
duction  of  those  products.  The  other 
integration,  assembly,  test  and  check¬ 
out  actix’ities  of  an  881  W'BS  are  inte¬ 
grated  into  the  development  activi¬ 
ties  of  products  or  other  processes, 
rather  than  as  a  separately  designated 
element  at  level  3.  Additionally,  sys¬ 
tems  engineering  in  the  KWBS  in¬ 
cludes  development  functions  found 
in  the  881  systems  engineering  and 
systems  management  element  (e.g., 
system  effectiveness  analyses,  trade 
studies,  data  management,  configu¬ 
ration  management,  interface  man¬ 
agement.  risk  management,  require¬ 
ments  tracking,  logistics  support 
analyses,  etc.)  and  integration  of  spe¬ 
cialty  inputs.  These  are  systems  en¬ 
gineering  activities  as  defined  by  MIL- 
STD-499B.  Another  difference  is  that 
the  support  process  element  on  the 
2nd  level  of  an  engineering  WBS  in¬ 
cludes  not  only  development  of  sup¬ 
port  equipments  for  the  levei-2  and 
ievel-3  products,  but  also  system  ele¬ 
ment  development  for  deployment/ 
installation  and  disposal  of  those  prod¬ 
ucts.  The  deployment/installation  func¬ 
tion  would  include  operational  site 
activation,  as  needed.  This  would 
normally  only  be  a  concern  for  the 
PWBS.  Site  activation  is  usually  a 
program  level  concern  (3rd  level  of 
the  PWBS  support  element)  and  not 
normally  a  CWBS  product-related 
engineering  concern. 

Proposed  Resolution 

The  differences  in  the  previous  para¬ 
graph  should  not  be  considered  sig¬ 
nificant  departures  from  the  models 
presented  in  MIL-STD-88 1 ,  especially 
in  this  computer  age.  The  primary 
purpose  of  a  program  is  to  develop 
build  and  sustain  a  defense  system 
for  the  military  user.  As  such,  it  is 
imperative  that  a  WBS  be  used  that 
supports  efficient  and  effective  engi¬ 
neering.  Thus,  the  WBS  should  match 
the  work  needed. 


All  work  accomplished  and  re¬ 
sources  consumed  during  engineer¬ 
ing  of  a  svstem  is  coded  according  to 
contractual  requirements  and  a 
contractor's  cost-tracking  svstem. 
Using  the  power  of  computers,  coded 
work  can  be  reported  in  anv  format  or 
classification  needed  to  satisfy  go\- 
ernment  cost  reporting-tracking  needs. 
Additionally,  C1.INS,  CDRI.S  and  bud¬ 
gets  can  be  directly  related  to  lAVBS 
elements  as  easily  as  to  881  WBS 
elements.  It  is  my  recommendation 
that  the  acceptable  WBS  should  be 
the  one  needed  by  engineering  to  ac¬ 
complish  the  technical  tasks  of  the 
contract.  The  financial  management 
and  cost  performance  reporting  com¬ 
munities  need  to  identify  their  needs, 
communicate  those  needs  by  cost  cat¬ 
egories,  and  allow  the  structure  of  the 
WBS  to  be  dictated  by  engineering 
needs  rather  than  cost  reporting  needs. 
All  communities  need  to  work  together 
to  define  acceptable  WBS  dictionarv 
task  and  cost  descriptions  for  each 
contractual  WBS  element.  Appropri¬ 
ate  cost  reporting  documents  should 
be  established  to  define  standard  cost 
estimating  and  cost  data  reporting 
needs  (rather  than  structure)  so  that 
consistent  data  car  be  reported  by 
contractors  and  government  develop¬ 
ment  agencies. 

In  those  cases  wher^  the  EWBS 
fails  to  provide  needed  program  level 
or  procurement  information,  such  as 
for  spares,  the  missing  elements 
should  be  added  to  the  EWBS  so  that 
not  only  engineering  needs  are 
satisfied,  but  also  business  needs  are 
satisfied. 

Conclusion 

The  WBS  is  an  important  docu¬ 
ment  for  the  business  and  engineer¬ 
ing  communities.  Too  long  has  the 
WBS  been  in  ill  repute  in  the  engi¬ 
neering  community.  It  is  time  to  make 
the  WBS  useful  to  all  communities 
involved  in  the  acquisition  of  defense 
systems.  This  paper  is  intended  to 
stimulate  new  interest  in  the  WBS  by 
the  engineering  community  and  to  re- 
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ioK’c  the  differences  loi>^  sepnrntini: 
Wl'S  business  nnd  engineering  users. 

An  axiom  of  this  paper  is  that  the 
technical  effort  should  be  accomplished 
according  to  an  engineering  WBS.  not 
to  a  W'BS  built  primarily  to  accom¬ 
plish  business  purposes  a.td  satisfy 
MIL-STD-88 1 .  Therefore,  it  is  recom¬ 
mended  that  the  engineering  WBS  that 
satisfies  the  principles  of  concurrent 
engineering  and  provides  for  satisfy¬ 
ing  the  primary'  functions  of  MIL-STD- 
-fnup  be  adopted  as  the  common  WBS 
to  be  used  b\'  all  acquisition  commu¬ 
nities.  The  cost  reporting  WBS  struc¬ 
tures  of  Ml L-STD-88 1  should  be  made 
flexible  so  cost  reports  are  not  dic¬ 
tated  by  WBS  structure  but  bv  infor¬ 
mation  needed.  The  essential  con¬ 
cern  should  be  that  required  work 
gets  identified  and  accomplished,  con¬ 
tract  management  needs  are  fulfilled, 
and  costs  are  collected.  With  the  age 
of  computers,  any  type  of  cost  data 
can  be  reported  in  any  form  desired. 

The  implementation  guidelines  for 
an  efficient  and  effective  WBS  should 
be: 

1 .  The  WBS  must  depict  all  work 
required  by  the  contract. 

2.  The  WBS  must  include  a  break- 
do\v'n  of  products  and  associated  life- 
cycle  processes  to  enable  develop¬ 
ment.  manufacturing,  test,  deployment/ 
installation,  support,  training  and  dis¬ 
posal.  (These  are  the  primary  func¬ 
tions  defined  in  MIL-STD-499B.) 

3.  The  proposed  contractor  orga¬ 
nization  and  staffing  must  be  com¬ 
patible  with  the  WBS.  Under  concur¬ 
rent  engineering,  integrated  product 
teams  are  a  necessary  condition.  As¬ 
signing  IPTs  to  a  specific  WBS  pro¬ 
vides  a  smart  and  efficient  way  to 
organize  resources  and  accomplish 
technical  reviews. 

4.  The  WBS  must  provide  the  ability 
to  obtain  product  costs  by  level  of 
development  models  (e.g.,  prototype, 
brassboard  or  breadboard,  simulation, 


This  paper  is 
intended  to  stimutate 
new  interest  in  the 
WBS  by  the 
engineering 
community  and  to 
resolve  the 
differences  long 
separating  WBS 
business  and 
engineering  users. 

test  and  individual  application),  lim¬ 
ited  rate  initial  production  model  or 
full  production  model. 

5.  The  WBS  must  provide  the  ability 
to  extract  progress  measurement  in¬ 
formation  (technical,  cost  and  sched¬ 
ule)  for  status  reporting. 

6.  The  WBS  must  provide  assis¬ 
tance  for  risk  assessment,  engineer¬ 
ing  change  proposal  evaluation,  con¬ 
tract  change  evaluation,  interface 
management,  data  management,  and 
configuration  control. 

7.  The  WBS  must  provide  a  frame¬ 
work  for  preparing  a  statement  of  work, 
cost  estimates  and  budgets,  and  re¬ 
lating  data  requirements,  contract  de¬ 
livery  items,  and  event-based  sched¬ 
uling. 

The  engineering  work  breakdown 
structure  illustrated  in  this  paper  en¬ 
ables  these  implementation  guidelines 
to  be  fulfilled. 


Endnotes 

1 .  The  Air  Force  preparing  agency  for 
revising  MIL-STD-499B  has  sched¬ 
uled  release  of  the  For  Approval  ver¬ 
sion  during  the  summer  of  1993.  This 
is  to  be  al!-Service  standard  on  sys¬ 
tems  engineering. 


2.  The  TWBS  docs  not  idcntiiv  par 
licular  svxtcm  element  ^oluiion^  oi 
hardware,  software,  data,  people, 
materials,  facilities,  services  or  tech¬ 
niques.  but  only  major  product  and 
process  identifiers.  The  specifications 
developed  for  the  prime  item  prod¬ 
ucts.  or  for  products  to  accomplish 
the  processes,  provide  de.scriptions 
reg.irding  performance  and  external 
characteristics  of  system  elements. 
Accompanying  or  later  developed 
sketches,  drawings,  associated  mate¬ 
rial  lists,  technical  orders  and  other 
descriptive  documents  provide  inter¬ 
nal  definitions  of  the  system  elements. 
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SPRUCE,  DOPE,  AND  FORDISM: 
THE  FLYING  COFFINS 

America  Acquires  an  Air  Arm,  Wright  Brothers 

through  the  Great  War 

o 

Wilbur  D.  /ones,  Jr. 


IrctiJ)'  obso'ele  by  the  sun)- 
r77(.T  of  mi  7.  the  Aincrteans 
nonetheless  ivere  mass  proJui-in^a  ver¬ 
sion  of  the  British  DeHavillaiKl-4  (Dtt- 
4)  obserx'otion  airplane.  A  product  of 
"Fordism. "  the  desire  i\'ay  to  get  some¬ 
thing  —  anything  —  to  the  Western 
Front,  and  salvage  the  program  and 
reputations.  War}' aviators  called  it  the 
‘‘living  coffin."'  This  is  the  star.'  of 
why  it  became  that  u’d)'. 

The  diiy  17  December  1903  miirked 
the  dawn  of  a  new  a^e  in  science, 
when,  at  Kitty  Hawk,  N'orth  Carolina, 
Or\'ii!e  Wright  flew  the  first  power- 
driven  manned  aircraft.  With  his 
brother  and  partner  Wilbur,  the 
Wrights  always  contended  they  meant 
the  airplane  to  contribute  to  interna¬ 
tional  communications,  trade  and 
goodwill.  But  when  they  first  attempted 
to  sell  an  airplane,  they  sought  the 
War  Department  as  the  buyer. 

As  the  world  approaches  the  90th 
anniversary  of  the  Wright  Brothers' 
flight,  Program  Manager  examines  the 


Professor  Jones  is  the  Director  of  the 
DSMC  Press  and  DSMC  Archivist  and 
Fiistorian.  This  account  is  taken  from 
research  on  a  book  he  is  writing  on  the 
history  of  U.S.  defense  acquisition.  To 
enliven  the  story,  he  recommends  visit¬ 
ing  the  National  Air  and  Space  Mu¬ 
seum,  especially  the  World  War  I  ex¬ 
hibit. 


skepticism  and  often  disjointed  early 
days  of  military  a\’iation,  and  how 
America  acquired  an  air  arm  for  its 
part  in  the  Great  War  of  1917-18. 

[The  reader  is  mindful  of  the  first 
25  or  so  years  of  aviation  when  air¬ 
craft  construction  was  primitive  com¬ 
pared  to  today.  Principal  components 
were  wood,  mostly  spruce,  for  the  air¬ 
frame;  cloth,  mostly  linen,  for  the  skin: 
and  dope,  ot  varnish,  for  coating  the 
fabric  sheet,  plus  steel  and  wire.] 

“The  se’-ies  of  aeronautical  experi¬ 
ments  upon  which  we  have  been  en¬ 
gaged  for  the  past  five  years,”  Orv'ille 
wrote  in  lanuary  1905  marketing  his 
flyer,  “haw  ended  in  the  production 
of  a  flying  machine  of  a  type  fitted  for 
practical  use. ...The  numerous 
flights.. .have  made  it  quite  certain  that 
flying  has  been  brought  to  a  point 
where  it  can  be  made  of  great  practi¬ 
cal  use  in  various  ways,  one  of  which 
is  that  of  scouting  and  carrying  mes¬ 
sages  in  time  of  war.’” 

In  October  1905,  Orville  wrote  the 
Secretary  of  War  offering  “to  furnish 
to  the  VVar  Department  practical  fly¬ 
ing  machines  suitable  for  scouting 
purposes.’”’  The  Department’s  Board 
of  Ordnance  and  Fortification  rejected 
the  Wrignts’  advance,  “until  a  ma¬ 
chine  is  produced  which  by  actual 
operation  is  shown  to  be  able  to  pro¬ 
duce  horizontal  flight  and  to  carry  an 
operator.’’"'  The  Board  had  been  stung 


C^t.  WashimgjUtn  treiog 

thmihBrs,  CfSN 
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ai  ihc  turn  ol  the  ceiuurv  bv  the  fail  at  present  is  for  mililars'  purpovc>. 

ure  oi’  Pr.  Samuel  1’.  Lanoiev.  reeipi-  that  lire  demand  of  eommeree  will 
ent  of  a  seeret  SSO.OOd  contract  tv'  not  be  preal  for  some  lime."  Presi- 
sie\'e!op  a  fh'ing  machine,  to  produce  dent  Theodore  Koiise\e!l  amerced,  and 
a  suitable  one.  When  the  information  the  Armv  ti>ok  the  initial  step.  In  Au- 
became  known.  Congress  and  the  press  pusi  P>07.  the  Sipna!  Corps  esiab* 
were  e.\lremel\'  critical  of  "this  so-  lished  its  Aeronautical  Pi\'ision.  and 
called  wastage  of  public  funds"  in  the  ICrard  reopened  negotiations  with 
America's  first  attempt  to  acquire  mili-  the  Wrights, 
tarv  aviation.  ' 

B\'  December,  the  Board  told  the 
Undaunted,  the  Wrights  continued.  Signal  Corps  to  svriicit  bids  for  the 
Or\ille  wrvHe  in  lune  PJOT,  "We  be-  deliver.'  of  a  heavier-than-air  living 
lie\  e  the  principal  purpose  of  a  flyer  tnachine  designed  to  cartv  two  per- 


All  photos  courtesy  Naval  Historical  Center  except  as  noted  on  pg.  i  and  individual  credits 


ak'ft  for  ai  vs>  nunuie-. 

nith  sufficient  iue!  fora  flight  of  '  .fs 
miles,  and  with  .1  speed  r'f  at  ie.tsi  tv' 
miles  per  lu'ut  (mph),  Miiitarv 
aviation  s  first  reque-t  ii't  piv'cure- 
ment  was  undenvav.  i  i;  'we'.er,  sivci- 
fications  diu  nv'i  include  anv  v'pera- 
tional  requirements.  The  Wrights  v.  on 
the  cvmtract  to  build  it.  and  '.'.  hen  the 
airplane  ewntuallv  was  accepted  on 
2  August  luviu  the  Armv  had  a  ne'.v 
item  of  e.vtperimetua!  hardware  with¬ 
out  a  mission. 

Pn  .September  1  e’O.s.  (.trxiHe  dem¬ 
onstrated  his  .lircraft  to  a  group  of 
Army  and  Na\'\'  officers  at  Fori  Mwr. 
X'irginia.  and  established  a  new  record 
for  flight  duration  of  one  hour,  two 
minutes  and  15  seconds.  On  a  later 
test  flight,  with  Orville  at  the  controls, 
the  machine  crashed  from  75  feet, 
injuring  him  and  killing  iris  .irniv  of¬ 
ficer  companion.  Of  the  future  of  air¬ 
craft.  the  skeptical  Signal  Corps  left 
the  diror  open:  "The  militarv  uses  of  a 
flving  machine  of  anv  tvpc  will  be 
only  for  purposes  of  observation  and 
reconnaissance,  or,  as  an  offensi\c 
weapon,  to  drop  explosives  on  the 
cnemv.”  But  for  the  latter  role,  it  added, 
"a  high  speed  aeroplane  is  hardiv  suit¬ 
able.'" 

The  Navy  mowd  slower.  The  Act¬ 
ing  Sccrctatv'  disapprox'cd  an  August 
Bureau  of  f'quipment  request 
for  authoritv  to  advertise  for  eon>ti  ac¬ 
tion  of  two  flying  machines,  saying 
the  airplane's  development  had  nv>t 
progressed  sufficiently  for  its  use  bv 
the  Navy.  Not  until  September  1^^  10 
did  the  Naw  make  tcferencc  to  a 
provision  fcir  aviation  in  its  organiza¬ 
tion.  and  a  month  later  designated 
Captain  Washington  Irving  Chambers. 
LISN,  as  its  focal  point. 

Congress  was  even  more  reticent 
about  military  asialion  and  injected 
itself  into  the  controversy  early  and 
often,  a  trend  which  escalated  for  three 
decades  until  the  prelude  to  ITS.  in¬ 
volvement  in  World  War  IT  In  fact, 
the  first  congressional  appropriations 
fiu  aviation  was  not  until  lui).  Bv 
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IX'lluvilkinJ  PII-4  obscn’otion  plane.  .\  Hrili.yh  design,  the  only  illr^rau  inos.s  produeed  m  the 
United  Sit!(c,s  during  World  War  I.  obsolete  before  produetion  began. 


The  "flying  Coffin."  wrecked  IV I -f. 


then,  the  Signal  Corps  air  arm  had 
grown  to  five  airervift.  three  Lxiiloons 
and  six  pilots.  Lieutenant  Henry  H, 
Arnold,  later  the  Army  Air  Koree  leader 
in  World  War  II.  had  logged  the  most 
flying  hours,  2^. 

The  Signal  Corps’  Air  Service,  work¬ 
ing  with  the  old  pusher-type  airframes, 
had  a  "struggling  and  meager  exist¬ 
ence"  until  when  Congress  ap¬ 
propriated  $250,000  for  late  model 
aircraft  and  equipment.'  The  Corps 
sent  five  officers  to  the  Massachu¬ 
setts  Institute  of  Technology  for  a 
course  in  aeronautics,  and  when  war 
flared  in  Europe  in  August  1014,  they 
were  the  Air  Ser\'ice‘s  only  techni¬ 
cally  trained  personnel. 

But  From  the 
Deck  of  a  Ship? 

This  is  the  most  important  achieve¬ 
ment  since  wheels  were  put  on 
land  machines. 

—Aircraft  Builder  Glenn  H. 

Curtiss,  witnessing  the  first 
catapult  takeoff  ’ 

Meanwhile,  the  Naw  entered  the 
field  on  the  back  of  Captain  Cham¬ 
bers,  practically  alone  in  his  zeal.  A 
major  breakthrough  occurred  in  lanu- 
ar\'  191 1  when  civilian  Eugene  Barton 
Ely  of  the  Curtiss  Aeroplane  &  Motor 
Company,  flying  a  Curtiss  pusher, 
landed  on  a  special  platform  on  the 
USS  Pennsylvania  at  San  Francisco, 
California.  Chambers  then  asked  the 
Wrights  to  fly  a  plane  from  the  deck 
of  a  battleship.  They  declined,  and 
he  turned  to  Curtiss.  On  10  Novem¬ 
ber  1 9 1 0,  Ely  took  off  from  the  bow  of 
the  USS  Birmingham  at  Hampton 
Roads,  Virginia,  and  landed  2-1/2  miles 
away  across  the  Roads.  The  next 
month.  Lieutenant  Theodore  G.  Ellyson 
became  the  Naw’s  first  aviator  and 
was  assigned  for  training  to  the  Curtiss 
facility  in  San  Diego,  California. 

On  luly  1.  1911,  Curtiss  demon¬ 
strated  the  first  aircraft  built  for  the 
Navy,  the  A- 1 ,  by  taking  off  and  land¬ 
ing  on  a  lake  in  Hammondsport,  New 


York,  a  five-minute  flight.  It  began 
the  wicc's  long  love  affair  with  the 
float,  or  sea,  plane.  Ellyson  soloed 
twice  that  same  day.  and  later  pre¬ 
scribed  requirements  for  outfitting  the 
naval  aviator;  a  light  helmet  with 
detachable  goggles  or  a  visor,  with 
covering  for  the  ears  and  with  holes 
for  hearing  the  engine;  leather  coat 
lined  with  fur  or  wool;  leather  trou¬ 
sers;  high  rubber  galoshes  and  gaunt¬ 
lets;  and  a  life  preserver. 


Chambers'  successful  effort  spurred 
a  1911  congressional  appropriation 
of  $25,000.  The  Navy  used  the  money 
to  buy  three  machines,  two  Curtiss 
land  planes  and  a  Curtiss  amphibian, 
built  of  wood,  canvass  and  bamboo, 
which  flew  at  40  mph.  The  Wrights 
and  Curtiss  agreed  to  train  a  pilot  and 
mechanic  for  each  craft.  In  ’.911,  the 
first  naval  aviation  activity  was  es¬ 
tablished  near  Annapolis,  .Marv'iand, 
and  a  permanent  Navy  Flying  Corps 
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was  created  of  na\'al  and  Marine  Corps 
officers  and  men. 

Chambers,  in  charge  of  naval  a\’ia- 
tion  from  September  CMO  to  Decem¬ 
ber  helped  construct  a  wind 

tunnel  at  the  Washington  (District  of 
Columbia)  Navy  Yard,  accessible  to 
private  manufacturers,  and  worked 
to  establish  by  law  in  D’  15  a  separate 
agenev  for  scientific  research  in  aero¬ 
nautics  for  the  organization  eventu¬ 
ally  known  as  the  National  Advisory' 
Committee  for  Aeronautics  (NACA). 
The  Nayy  Yard  tested  aircraft  for  pro¬ 
pulsion.  speed,  controllability,  stabil¬ 
ity,  safety  and  buoyancy,  and  col¬ 
lected  data  on  pontoons  and  float 
design,  and  on  measuring  the  coeffi¬ 
cients  of  air  friction  for  varnished  and 
unvarnished  fabrics. 


i'>urmg  night  the  Wright  Mihiun-  flyer  rounds  a  lower  ereeted  at  l  or!  Myer. 
Virginia,  luly  I.  l<>0'-/.  (Courtesy  of  National  Archives.) 
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As  an  altcrnatiw  to  launching  plat¬ 
forms,  ChamLx'rs  built  an  air  catapult 
at  the  Washington  Naval  Gun  Fac- 
tor\'.  On  12  November  0)12.  he  ac¬ 
complished  the  first  successful  cata¬ 
pult  launching,  the  plane  leaving  the 
catapult  at  35  mph  in  2-1/2  seconds. 
The  Navy  Yard  also  constructed  the 
first  Navy-designed  seaplane,  the  82- 
A.  a  three-floater  with  two  engines 
turning  right  or  left  to  offset  torque. 

First  Lieutenant  Alfred  A.  Cun¬ 
ningham.  LISMC.  was  assigned  as  the 
first  Marine  Corps  naval  aviator  on 
1 1  May  1912,  the  date  recognized  as 
the  birthday  of  Marine  aviation. 

The  Navw  finally  established  a  for¬ 
mal  Office  of  Naval  Aeronautics  un¬ 
der  the  Secretary'  in  the  Division  of 
Operations,  on  1  luly,  1914.  In  1915, 
Congress  appropriated  SI  million  for 
naval  aircraft  and  equipment,  and  in 
1916,  S3. 5  million.  The  Navy  ordered 
a  dirigible,  free  balloon,  floating  diri¬ 
gible  shed,  hydrogen  plant  for  diri¬ 
gibles,  set  of  aeroplane  hangers, 
aeroplane  wrecking  derrick.  73  aero¬ 
nautic  motors  and  80  new  aircraft, 
including  30  Curtiss  N-9  floatplanes, 
variants  of  the  “fenny”  training  biplane. 
The  Naw  converted  the  abandoned 
navw  yard  at  Pensacola,  Florida,  into 
an  aeronautical  station  and  assigned 
the  armored  cruiser  USS  North  Caro¬ 
lina  to  aviation  semce.  Experiments 
at  Pensacola  included  testing  the  effi¬ 
ciency  of  gasolines  and  lube  oils,  types 
of  floats  for  planes,  instruments,  cloth¬ 
ing  and  special  life  preserv'crs  for 
aviators. 


Making  Up  for  Lost  Time 

The  very  limited  flight  performance 
of  aircraft  in  19/2  had  not  dem¬ 
onstrated  any  mllitar\'  value  other 
than  reconnaissance. 

— Early  enthusiasts,  1912" 

Army  regulations  in  1910  merely 
had  noted  that  for  purposes  of  recon¬ 
naissance  (obsea’ation),  "the  dirigible 
balloon  or  flying  machine  is  used  as 


the  commander  directs."’-  Aviation 
doctrine  and  operating  procedures  were 
barely  defined  and  roles  and  missions 
were  debated.  But  in  1913.  a  fresh 
voice  was  heard,  that  of  Army  Cap¬ 
tain  William  (Billy)  .Mitchell,  an 
aviator  who  would  become  the  most 
outspoken,  and  most  persuasive  pro¬ 
ponent  of  military'  aviation  in  its  his¬ 
tory.  Mitchell  argued  for  an  attack 
doctrine.  "The  offensive  value  of  this 
thing  [aircraftl  has  yet  to  be  proved. 


Organization  of  War  Department  in  1917 
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Curtiss  .'\B-2  aircraft  catapults  from  stern  of  USS  North  Carolina  during  early  catapult  tests 
at  Pensacola.  Florida.  November  1015.  Note  the  use  of  after  10-inch  gun  barrel  rigged  as  air¬ 
craft  crane.  (Courtesy  of  the  National  Archives.) 


It  is  being  experimented  with  —  bomb 
dropping  and  machines  carrying 
guns.. .but  there  is  nothing  so  far  ex¬ 
cept  in  an  experimental  way."'  ’ 

From  1903  to  1914.  the  American 
aircraft  industry  consisted  of  dispersed 
pioneer  engineers  operating  small 
workshops  building  and  testing  a  hand¬ 
ful  of  customized  airplanes  mainly 
for  wealthy  sportsmen.  Then  came 
military  and  commercial  interests  — 
profits  —  and  the  larger  companies 
grew.  After  the  European  conflict  be¬ 
gan.  the  Allies  scoured  the  United 


States  for  suppliers.  By  1917,  at  least 
1 4  firms  employing  10.000  were  com¬ 
peting  for  U.S.  and  Allied  contracts. 
Among  the  largest  were  Curtiss  and 
the  VVright-Martin  Corporation. 

When  war  erupted.  Congress  rec¬ 
ognized  the  United  States  trailed  in 
aeronautics.  America  had  far  fewer 
aircraft  and  pilots  than  six  other  ma¬ 
jor  powers,  including  the  Allies  against 
Germany:  Britain,  France  and  Italy, 
In  1915,  Congress  established  the 
NACA  as  an  independent  agency  for 
the  “scientific  study  of  the  NACA  prob¬ 


lems  of  flight  with  a  \'iew  toward  their 
practical  solution."  ’  Later,  the  issue 
of  poor  ax’iation  readiness  was  C'.'i- 
dcni  in  the  support  rendered  for  the 
.'\pril  1910  expedition  of  General  lohn 
f.  Pershing  into  .Mexico  against  the 
Mexican  outlaw.  Pancho  \'iila.  The 
situation  had  to  be  fi.xed. 

Congress  quickly  passed  the  .Na¬ 
tional  Defense  Act  of  19io  and  in¬ 
cluded  a  modest  expansion  of  Signal 
Corps  aviation  matters,  and  funded 
even  larger  appropriations  in  1917. 
The  Army  sent  a  commission  to  Eu¬ 
rope,  headed  by  Major  R.  C.  Bolling, 
to  study  the  types  and  capabilities  of 
aircraft  then  deployed  in  combat,  and 
advise  the  War  Department  on  the 
planes,  engines  and  equipment  it 
should  manufacture.  Bolling,  influ¬ 
enced  by  Mitchell,  reported  in  luly 
1917,  and  the  Department  decided  to 
produce  the  DH-4  as  an  obserx’ation 
plane  and  day  bomber,  the  British 
Bristol  and  French  Spad  as  fighters, 
and  the  Italian  Caproni  as  a  night 
bomber.  Given  the  European  techno¬ 
logical  progress,  these  machines  would 
be  obsolete  before  leaving  U.S, 
factories. 

A  commentator  noted,  "We  had 
lived  to  see  other  nations  develop  the 
invention  into  an  industry  and  a  sci¬ 
ence  that  were  a  closed  book  to  our 
people.  In  the  three  years  of 
warfare. ..the  airplane  had  been  forced 
through  a  whole  generation  of  nor¬ 
mal  mechanical  evolution.  Of  this 
progress  we  were  aware  only  as  non¬ 
technical  and  distant  observers."'’  Or. 
as  another  more  bluntly  put  it,  “With 
the  low  status  of  aviation  in  America, 
it  is  not  surprising  that  we  entered  the 
war.. .almost  as  ignorant  of  the  sci¬ 
ence  of  military  aviation  as  any  tribe 
of  South  Sea  islanders,""’ 

The  United  States  joined  the  war 
in  April  1917.  The  idea  of  conducting 
an  air  war  against  Germany  caught 
the  fancy  of  the  American  people,  and 
propaganda  posters  proclaimed  Kai¬ 
ser  Wilhelm’s  skies  would  be  dark¬ 
ened  soon  with  American  planes. 


FIGURE  I .  DeHavilland-4 ,  Standard  Machine  No, 
31  U.S. -Produced;  April  1918 

Endurance  at  6,500  ft.,  full  throttle  -  2  hrs.,  13  mins. 
Endurance  at  6,500  ft.,  half  throttle  -  3  hrs.,  3  mins. 

Ceiling  -  19,500  ft. 

Climb  to  10,000  ft.  (loaded)  -  14  mins. 

Speed  at  ground  level  - 1 24.7  mph 
Speed  at  6,500  ft.  - 1 20  mph 
Speed  at  1 0,000  ft.  - 1 1 7  mph 
Speed  at  1 5,000  ft.  - 1 1 3  mph 
Weight,  bare  plane  -  2,391  lbs. 

Weight,  loaded  -  3,582  lbs. 

Source:  Crowell  and  Wilson,  The  Armies  of  Industry 
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Source:  Vender  Meulen.  The  Politics  of  Aircratt 


"The  American  Flag  Thai  Will  Fly  over  Germany."  This  illustration,  which  appeared  m  the 
journal  Flying,  August  I  ai  7.  combines  two  powerful  new  ideas,  air  power  and  "Fordism. "  (he 
system  of  assembly-line  mass  production  that  had  recently  and  spectacularly  emerged  in 
America's  auto  plants.  Similar  cartoons  ivcre  common  in  magazines  and  on  the  editorial 
pages  of  newspapers  during  WI7  as  part  of  a  national  campaign  directed  by  I  toward  Coffin. 


Expectations  were  high,  but  then, 
wasn't  America  an  industrial  giant  in 
its  own  right  with  something  to  prove? 

But  snarls  developed  immediately, 
and  an  ill-prepared  nation  stumbled 
through  bureaucratic  and  organiza¬ 
tional  mayhem  as  the  stalemated  no- 
man’s-land  of  France  waited  anxiously 
for  the  arrival  of  the  doughboys. 

Air  Power;  A  Pig  in  a  Poke? 

Here  is  an  unknown  quantity  - 
the  use  of  flying  machines.. ..Did 
you  ever  buy  a  pig  in  a  poke  and 
take  a  chance  on  itF  Sometimes 
it  turns  out  ven.'  fortunately:  some¬ 
times  with  the  loss  of  the  money 
invested 

— House  Minority  Leader 
lames  R.  Mann,  July  1917  ' 

Military  aeronautics,  racing  against 
obsolescence  seeking  state  of  the  art, 
presented  technical  and  funding  prob¬ 
lems  requiring  constant  attention  by 
government  and  industry.  In  1917- 
18,  where  industry  had  a  relatively 
free  hand,  technology  evolved  so  fast 
that  dealing  with  it  was  difficult  even 
under  controlled  conditions,  Mann 
believed,  as  did  his  congressional  col¬ 
leagues,  the  time  had  come  when 
America  could  afford  the  money  "in 
trying  out  the  control  of  the  air."''* 
They  touted  aviation  as  America’s 
opportunity  to  display  its  industrial 
prowess  as  “military  power  on  the 
cheap.”'" 

Government  regulation  came  in¬ 
formally,  for  then  the  “aircraft  indus¬ 
try  meant  military  aircraft  industry.’’’'’ 
As  a  buyer,  the  congressional-military 
customer  was  a  virtual  monopsony. 
Congress  imposed  terms  through  con¬ 
tracting  laws  and  appropriations  to 
promote  price  competition  and  equal 
access  to  government  work.  Congress 
restricted  interaction  between  the  mili¬ 
tary  and  suppliers  and  ignored  the 
views  of  industry.  Manufacturers  and 
the  military  collectively  argued  for  ne¬ 
gotiated  development  contracts  from 
among  a  restricted  list  of  manufactur¬ 


ers  who  could  work  together,  limiting 
competition  to  production  contracts. 
But  Congress,  desiring  aeronautics  to 
be  a  "democratic  technology.”  said 
such  policy  violated  values  of  politi¬ 
cal  economy  and  heroism  long  asso¬ 
ciated  with  the  aviation  industry,  and 
felt  the  collective  position  was  a  "pre¬ 
scription  for  monopoly  —  an  ’Aircraft 
Trust.’”’’ 

The  times  required  the  highest  pro¬ 
fessional  management  and  commu¬ 


nications  among  everwne  in  the  Ser¬ 
vices  and  industry,  but  fell  short.  Gov¬ 
ernment  financing  of  company  expan¬ 
sion  and  cost-plus  contracts  made 
intervention  inevitable,  but  Congress 
had  organized  the  Serv'ices  to  avoid 
any  required  centralization.” 

As  America's  war  began,  certain 
“experts"  (progressive  businessmen 
and  engineers)  convinced  the  public 
that  massi\'e  air  power  was  needed  to 
defeat  Germany,  and  they  could  man- 
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age  it.  The  line  also  persuaded  Con¬ 
gress.  who  provided  the  experts  wide 
latitude  to  act,  making  the  period  from 
luly  1917  until  the  Armistice  the  only 
time  Congress  relented  from  directly 
controlling  military  aviation  for  the 
next  20  years.  Eventually,  what  with 
the  disappointing  aircraft  production 
numbers  and  embarrassing  allegations 
of  waste.  Congress  reasserted  itself. 

The  experts  believed  mass  produc¬ 
tion  of  aircraft,  in  the  manner  of  Henry 
Ford’s  manufacture  of  automobiles, 
keyed  successful  production. 
“Fordism,”  it  was  dubbed.  However, 


Fordism  proved  too  inflexible  for  mak¬ 
ing  wood,  wire  and  fabric  flying  ma¬ 
chines,  because  rapidly  changing  tech¬ 
nology  relegated  mass-produced  state 
of  the  art  to  a  contradiction  in  terms. 

Industrial  engineer  Howard  Coffin 
was  one  of  those  experts.  He  and 
associates  perceived  that  aircraft  manu¬ 
facture  would  soon  rival  "the  horseless 
road  vehicle,”  that  aviation’s  future 
was  commercial  (the  military  appli¬ 
cation  only  temporary)  and  that  the 
fear  of  aviation  would  deter  future 
wars.  Coffin  became  chairman  of  the 
Aircraft  Production  Board,  and  he  and 


optimistic  friends  helped  staff  this  and 
other  wartime  agencies  and  attempted 
to  install  Fordism  production  tech¬ 
niques. 

F.xcept  for  the  notable  experimen¬ 
tal  failed  case  of  the  DH-4  aircraft, 
Fordism  was  ne>t  reallv  tested.  Ex¬ 
cited  by  Coffin,  some  firms  expanded 
for  mass  production  onlv  to  wail .  and 
contracting  delays  continued  long  af¬ 
ter  Congress  appropriated  S640  mil¬ 
lion  for  aviation  in  PH  7. 

A  Confessed  and  Notorious 
Failure  —  Almost 

From  April  to  December  19]  7, 
the  War  Department  exercised 
little  control  over  war  production. 
One  of  two  things  was  sure  to 
happen:  either  the  whole  indus¬ 
trial  program  would  go  to  smash 
and  it  would  stand  forth  as  a 
confessed  and  notorious  failure, 
or  it  must  reorganize. 

—An  observation,  late  1917' 

Reorganize  it  did,  just  in  the  nick 
of  time,  with  a  call  to  patriotism  and 
the  rallying  cry  of  “over  there!” 

In  April  1917,  no  phase  of  U.S. 
industrial  might  was  expected  to  con¬ 
tribute  as  heavily  as  its  aircraft  indus¬ 
try.  Yet,  it  was  not  ready,  and  no 
other  U.S.  industry' could  convert  easily 
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to  aircraft  production.  Americans  for 
the  most  part  could  not  build  the  mod¬ 
ern  airplanes  being  flown  in  Europe, 
nor  had  the  engineering  talent  to  de¬ 
sign  them.  Prewar  activities  produced 
some  trainers  and  engines  for  the  Al¬ 
lies,  but  the  antiquated  ones  on  order 
in  April  were  so  behind  technologically 
that  the  manufacturers  sought  release 
from  contracts.  The  U.S.  companies 
had  to  go  to  Europe  to  relearn  prin¬ 
ciples  of  the  discipline  they  had  forged, 
and  those  men  became  the  work  force 
nucleus.  After  April,  the  Allies  exposed 
U.S.  engineers  to  their  development 
and  production  techniques,  and 
America  tried  catching  up. 

In  lune,  the  loint  Army-Navy  Tech¬ 
nical  Board  recommended  an  imme¬ 
diate  building  program  to  the  War 
and  Nav7  Departments  calling  for 
19,775  planes  for  American  use,  and 
3,000  more  to  train  Allies.  Of  the  U.S. 
planes,  12,000  were  for  active  service 
in  France,  7.050  for  training  aviators, 
and  725  to  remain  for  local  defense. 
A  previously  cautious  Congress  ap¬ 
propriated  S10.8  million  in  May,  an¬ 
other  $43.5  million  in  june,  and  a 
whopping  S640  million  in  July.-'*  The 
irony  is  that  in  the  previous  12  months 
industry  had  built  less  than  800  air¬ 
craft,  primarily  trainers.  Further  irony 
was  the  requirement  for  an  equiva¬ 
lent  80  planes  for  spare  parts  for  ev¬ 
ery  100  ordered.  Thus,  the  June  pro¬ 
gram  was  for  an  equivalent  of  about 
40,000  airframes. 

The  United  States  knew  the  summer 
of  1 9 1 8  was  the  earliest  it  could  equip 
an  aircraft  industry  and  reach  high 
production.  In  the  interim,  the  gov¬ 
ernment  ordered  5,875  French  planes 
to  be  delivered  by  1  July  1918,  in¬ 
cluding  Nieuport  and  Spad  trainers, 
and  Nieuport,  Spad  and  Breguet  ser¬ 
vice  aircraft.  In  return,  the  United  States 
gave  the  French  the  raw  materials, 
including  brass,  lumber,  machinery, 
steel,  cable,  bolts  and  other  items. 

The  first  production  service  aircraft 
was  the  British  DH-4,  built  by  Fisher 
Body  and  Dayton- Wright,  a  two-seater 


1918. 

propelled  by  a  12-cylinder,  U.S.-made 
Liberty  engine.  Before  it  could  be  manu¬ 
factured,  the  plane  had  to  be  rede¬ 
signed  for  U.S.  machine  guns,  instru¬ 
ments  and  other  accessories.  The  initial 
DH-4  was  ready  to  fly  29  October 
1917,  and  testing  continued.  The 
struggle  to  harmonize  with  the  British 
version  ended  with  production  of  ma¬ 
chine  No.  31  in  April  1918.  (See  Fig¬ 
ure  1  for  its  characteristics.)  The  U.S. 
DH-4S  got  to  France  in  late  1917, 
obsolete  on  arrival,  and  were  put  to¬ 
gether  there  after  user  demands  re¬ 
quired  certain  additional  design 
changes.  Peak  production  was  1,097 
in  October  1918. 

One  of  the  largest  aircraft  under¬ 
takings  was  the  design  and  manufac¬ 
ture  of  the  Liberty  engine.  America’s 
distinctive  and  chief  contribution  to 
the  air  war,  spurred  by  national  pride. 
The  United  States  possessed  motor 
engineering  talent  as  good  as  the  Eu¬ 
ropean,  better  automotive  manufac¬ 
turing  facilities,  and  desired  to  jump 
ahead  of  European  technology  rather 
than  produce  an  existing  engine 
destined  for  extinction  once  it  hit 
France. 

Exhaustively  researched,  the 
engine’s  original  basic  design  essen¬ 


tially  was  never  modified.  The  first  8- 
cylinder  models  were  delivered  in  July 

1917,  six  weeks  after  production  lines 
opened.  A  good  engine,  the  produc¬ 
tion  program  nevertheless  sputtered 
and  stalled,  and  tooling  and  ironing 
out  design  and  production  bugs  in  an 
assembly-line  model  took  time. 
Packard  Motor  Company,  a  primar\’ 
manufacturer,  did  not  produce  its  first 
two  production  models  until  Decem¬ 
ber  1917,  and  by  then  the  8-cylinder 
engines  were  obsolete,  and  a  12-cyl- 
inder  one  w'as  required.  That  meant 
starting  the  design  over  again.  From 
September  1917  to  Februarv’  1918, 
Packard  counted  1,022  production 
design  changes.  The  first  1 2-cylinder 
unit  was  not  tested  until  late  August. 

Other  American  producers  included 
Ford  Motor  Company,  General  Mo¬ 
tors  Corporation,  Lincoln  Motor  Com¬ 
pany,  Nordyke  &  Marmon,  and  Trego 
Motors  Corporation.  Daily  U.S.  pro¬ 
duction,  centered  in  Detroit,  Michi¬ 
gan.  was  greater  than  that  of  Britain 
and  France  combined.  But  the  prom¬ 
ised  4,000  U.S.  units  per  month,  of 
100,993  engines  ordered  at  $450  mil¬ 
lion,  was  but  1, 1 10  by  the  end  of  May 

1 9 1 8.  By  then ,  the  public  was  no  longer 
under  the  illusion  of  darkening 
anybody’s  skies. 
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H-  i  6  and  F-5L  seaplanes  under  construction  in  final  assembly  at  Plant  No.  2.  Naval  Aircraft 
Factory.  Philadelphia,  October  1918. 


The  Curtiss  Company  had  been 
building  100  planes  a  month  for  the 
British  by  1917  and  drew  the  job  of 
making  trainers  for  American  use,  and 
by  April  1918,  had  constructed  2,837 
IN-4D  “lennys.”  Unfortunately,  1 ,200 
defectively  produced  Jennys  had  to 
be  destroyed  at  a  $6  million  loss.  As 
for  the  obsolete  DH-4,  some  people 
believed  the  Pepartment’s  Bureau  of 
Aircraft  Production  “felt  it  damn  well 
had  to  get  some  kind  of  plane  pro¬ 
duced  even  if  it  wasn’t  a  very  good 
one.’’-"  Indeed,  it  wasn’t  capable  of 
competing  with  advanced  German 
models.  And  the  United  States  manu¬ 
factured  no  Spads  or  Capronis  as 
intended. 

In  April  1917,  Navy  and  Marine 
Corps  aviation  were  too  small  and 
poorly  equipped  for  war.  Available 
were  only  48  aviators  and  students, 
54  aircraft  (none  capable  of  perform¬ 
ing  their  required  duties),  and  one 
operating  air  station.  By  late  1917, 
the  Naw  decided  to  use  its  aviation 
units  of  almost  all  float  planes  in  anti¬ 
submarine  warfare  (ASW)  against 
Germany,  and  began  an  ambitious 
program  to  build  1,700.  The  Goodyear 
Tire  &  Rubber  Company  built  the  first 
of  their  nonrigid  blimps  used  for  ASW 
patrol,  the  DN- 1 ,  in  May.  In  Novem¬ 


ber,  the  first  Naval  Aircraft  Factory 
was  constructed  in  Philadelphia  and 
by  the  war’s  end  had  produced  183 
twin-engine  flying  boats,  many  sent 
abroad.  Expansion  was  swift  but 
chaotic. 

The  Government’s  Aviation 
Interests  Stabilize 

The  Army  was  a  politicized  hydra¬ 
headed  holding  company  of  sup¬ 
ply  bureaus  with  separate  statu¬ 
tory  authority,  contracting  powers, 
and  congressional  funding.  Navy 
bureaus  were  far  too  comfortable 
in  their  semiautonomy  to  look 
with  any  but  the  most  jaundiced 
eye  at  decreasing  their  authority. 

— An  indictment  of 
bureaucracy,  1917-'’ 

Not  until  late  August  191 7  did  the 
Signal  Corps  begin  reorganizing  for 
the  tasks  ahead.  With  cooperation 
from  the  Manufacturers’  Aircraft  As¬ 
sociation  (MAA)  it  solved  a  thorny 
question  of  property  rights  to  research 
and  development  patents  and  cross- 
licensing.  To  avoid  patent  suits,  com¬ 
panies  relinquished  their  rights  to  the 
MAA  and  were  paid  a  royalty  for  each 
plane  delivered.  To  preserve  compe¬ 
tition  each  MAA  member  agreed  to 


submit  all  patents  to  the  MM  patent 
pool.  Members  were  free  to  accept 
production  contracts  for  planes  de¬ 
signed  by  other  members  and  were 
provided  with  complete  technical  data. 
More  than  50  firms  joined  the  pool  by 
war's  end. 

The  Aircraft  Production  Board  (APB) 
was  established  in  April  1917  to  work 
with  the  loint  Army-Naw  Technical 
Board  to  select  and  procure  aircraft 
for  full-scale  production.  Chaired  by 
Coffin,  APB  membership  included  the 
Army  and  Navy  air  sert'ice  command¬ 
ers,  chief  of  the  Army  Signal  Corps 
and  chief  of  the  Nav7’s  Bureau  of 
Construction  and  Repair.  Its  influence 
was  limited  to  suggestions  and  ad¬ 
vice  on  design  and  production,  planes 
to  be  built  in  various  plants,  alloca¬ 
tion  of  priorities  and  contracting 
arrangements.  However,  the  Services 
guarded  their  plans,  avoided 
commitments  until  Congress  funded 
them  and  generally  ignored  the  APB. 
In  October,  the  APB  was  enlarged 
and  redesignated  as  the  Aircraft  Board, 
reporting  to  the  Secretary  of  War. 
That  Board  became  responsible  for 
aircraft  requirements  and  for  placing 
contracts  for  aircraft  and  materiel 
production. 

The  President  transferred  Army 
aviation  affairs  from  the  Signal  Corps 
to  the  new  independent  Air  Service, 
located  within  the  War  Department’s 
Division  of  Military  Aeronautics  and 
Bureau  of  Aircraft  Production  on  19 
May  1918.  “The  Air  Service,  from  its 
inception,  has  been  the  stormy  petrel 
of  the  Army,"  wrote  General  Peyton 
C.  March,  Army  Chief  of  Staff.  “The 
World  War  made  the  Air  Service.... 
The  creation  of  the  Air  Service  had  to 
start  from  zero.”  But,  he  added,  the 
number  of  planes  America  could 
put  in  the  air  was  a  “stupid  exaggera¬ 
tion.”^^ 

Aircraft  production,  slow  starting, 
was  hardly  any  more  incompetent  than 
the  overall  national  munitions  program, 
but  high  hopes  had  generated  a  “doubly 
bitter”  reaction.^** 
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Early  naval  aviation  pioneers  man  a  Curtiss  pusher  biplane.  Lieutenant  Theodore  G.  Ellyson. 
US.V,  aval  Aviator  No.  1.  at  controls,  with  Lieutenant  lohn  H.  Toivers.  Naval  Aviator  No. 

J.  Circa  ton.  (Courtesy  of  the  National  Archives.) 


By  December  1917,  munitions  pro¬ 
duction  was  neat  paralysis.  Some  fac¬ 
tories  were  loaded  with  contracts  far 
beyond  their  capacity  to  obtain  mate¬ 
rials,  transportation,  labor,  or  facili¬ 
ties,  and  some  firms  were  so  over¬ 
loaded  they  could  not  deliver  on  time. 
Some  areas  faced  a  labor  shortage, 
and  others  faced  under-  or  unemploy¬ 
ment  of  labor  and  facilities.  Conges¬ 
tion  contributed  to  area  fuel  and  power 
shortages  which  nearly  disrupted  in¬ 
dustry  for  weeks.  Rumors,  some  true, 
quickly  spread  about  shortages  and 
serious  failures  in  the  government's 
supply  systems.  War  Department  bu¬ 
reaus,  entrenched  in  self-endowed  tra¬ 
dition  and  exclusivity,  expanded  and 
lost  touch  with  the  Secretary.  Each 
became  a  sovereign  potentate,  and 
each  bureau  chief  looked  out  for  him¬ 
self  and  let  others  fend  for  themselves. 

Finally  reorganizing  in  early  1918, 
War  Department  supply  and  procure¬ 
ment  were  concentrated  within  a  single 
organization,  the  Division  of  Purchase, 
Storage  and  Traffic  (DPST).  Procure¬ 
ment  matters  were  processed  more 
satisfactorily,  and  pressure  on  suppli¬ 
ers  increased.  Had  this  arrangement 
been  in  place  in  April,  the  “most  acute 
economic  embarrassments"  would  not 


have  occurred.  "War  industry  would 
have  proceeded  with  sanity  and  single¬ 
ness  of  purpose  instead  of  as  a  collec¬ 
tion  of  competitors  resembling  trad¬ 
ers  battling  in  the  wheat  pit.”’"  This 
organization  persisted  for  1-1/2  years 
after  the  Armistice  to  handle  demobi¬ 
lization.  The  old  independent  bureau 
system  had  failed  during  the  Span- 
ish-American  War,  but  no  one  ap¬ 
plied  the  lessons  learned  when  pre¬ 
paring  for  the  Great  War. 

Heretofore,  the  Office  of  the  Assis¬ 
tant  Secretary  of  War,  the  number 
two,  had  been  a  political  sinecure  of 
considerable  honor,  but  almost  with¬ 
out  practical  responsibility.  As  a  back¬ 
water  post,  it  had  collected  minor  func¬ 
tions  unrelated  to  conducting  war,  such 
as  administering  the  national  cem¬ 
eteries.  However,  Secretary  Newton 
D.  Baker  seized  the  opportunity  and 
gave  the  occupant  “literally  a  blanket 
commission  to  rescue  our  war 
industry.’”" 

In  August  1918,  the  Secretary 
named  John  D.  Ryan,  head  of  the 
Department's  Bureau  of  Aircraft  Pro¬ 
duction,  as  Assistant  Secretary  and 
Director  of  the  Air  Service,  Director  of 
Munitions  and  his  industrial  advisor. 


Through  the  DPST  the  Assistant  Sec- 
retaiy  gained  control  of  industjy.  Gen¬ 
eral  March  remained  the  Secretaiy's 
militarx'  advisor  and  the  General  Staff 
remained  purely  a  military  body  with 
perfunctory  procurement  chores.  Theo¬ 
retically,  all  Army  aviation  affairs  noxv 
were  under  one  head  for  the  remain¬ 
der  of  the  war.  Subsequently,  the  War 
Department  improved  coordination 
with  the  Naw  Department,  War  In¬ 
dustries  Board,  Shipping  Board  and 
other  agencies. 

Because  their  extravagant  program 
goals  could  not  be  met.  in  1918  the 
Aircraft  Board  and  appropriate  War 
Department  and  Signal  Corps  offices 
became  the  targets  of  strong  criticism 
and  congressional  investigations.  Thus, 
the  Air  Service  became  the  “storm 
center”  of  all  attacks  on  the  War 
Department’s  conduct  of  the  war.  Presi¬ 
dent  Woodrow  Wilson  quieted  the 
investigators  by  naming  the  esteemed 
Charles  Evans  Hughes  as  a  special 
investigator  of  aircraft  production, 
under  the  Attorney  General,  and  other 
investigators  left  the  rest  to  Hughes. 
His  report  of  October  1918  found  ob¬ 
vious  things  to  criticize,  but  no 
wholesale  misuse  of  public  funds  as 
charged. 

The  Epitome  of  User 
Feedback 

In  order  to  hold  the  supremacy 
of  the  air  on  the  Western  Front  it 
is  absolutely  necessar\’  that  the 
United  States  keep  France,  En¬ 
gland  and  Italy  fully  provided 
with  raw,  semifinished  and  fin¬ 
ished  aircraft  materials  even  at 
the  expense  of  temporarily  de¬ 
laying  the  United  States  Army 
and  Navyr  Air  Program. 

— Pershing  to  March,  12 
April  1918  ' 

We  will  meet  your  wishes,  hut 
wish  to  inconvenience  our  facto¬ 
ries  us  little  as  may  be,  in  order 
that  the  ultimate  output  may  not 
be  seriously  jeopardized. 

— March  back  to  Pershing  ’ 
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General  Pershing  arrived  in  France 
on  13  lune  1917  as  commander  of 
the  American  Expeditionary  Force 
(AEF),  America’s  contribution  to  the 
European  front,  and  named  Mitchell 
as  his  Chief  of  Air  Service.  In  August, 
Pershing  requested  and  was  granted 
authority  to  determine  the  AEF  air¬ 
craft  requirements,  and  the  authority 
of  the  Aircraft  Board  speedily  deterio¬ 
rated, 

Pershing’s  constantly  changing 
aircraft  requests  exacerbated  the 
tough  development  and  production 
conditions  at  home  in  the  early  weeks 
of  the  war.  As  one  observer  noted,  the 
War  Department  “never  knew  from 
day  to  day  where  he  stood.  As  soon 
as  we  got  going  in  the  construction  of 
a  type  which  he  had  stated  was 
necessary,  a  cable  would  come  in 
from  him,  saying  that  he  did  not  want 
that  type  and  asking  for  something 
else.  This  would  involve  a  redesign  of 
the  plane,  changes  in  the  factories 
making  them,  and  delay  all  along 
the  line."  The  manufacturers  simply 
“threw  up  their  hands.”  Ryan  took 
“the  bull  by  the  horns"  and  told 
manufacturers  no  more  changes 
would  be  authorized,  and  only  then 
did  they  know  they  could  proceed 
safely."’ 


The  first  American  air  unit  to  ar¬ 
rive  in  France  was  the  1st  Aero  Squad¬ 
ron,  on  3  September  1917.  After  ex¬ 
tensive  training  in  British  Salmson 
observation  aircraft,  it  was  assigned 
into  combat  8  April  1918.  The  Yanks 
were  in  the  air  only  seven  months.  By 
the  time  of  the  Armistice,  1 1  Novem¬ 
ber  1918,  the  United  States  had  45 
Army  Air  Service  squadrons  in  France. 
Twelve  were  equipped  with  U.S.-built 
DF1-4S  and  the  others  flew  planes 
bought  from  the  British  and  French: 
Sopwith  Camels,  Salmsons,  Spads  and 
Breguets.  Combat  statistics  were  ad¬ 
equately  impressive.  The  Americans 
assigned  740  aircraft  and  767  pilots 
to  the  AEF.  shot  down  781  enemy 
aircraft  and  73  observation  balloons, 
and  dropped  275,000  pounds  of  ex¬ 
plosives  in  150  bombing  raids.  Losses 
were  289  planes  and  48  balloons  and 
most  of  their  aviators. 

Naval  aviation  flew  more  than  three 
million  nautical  miles  damaging  a 
dozen  German  submarines.  Long¬ 
distance  flying  boats  were  its  major 
contribution  to  the  war  effort,  all  trace¬ 
able  to  Curtiss’  work  a  few  years  be¬ 
fore  and  progressing  from  the  HS- 1  to 
the  H-16  and  British  F5L.  The  war¬ 
time  Curtiss  NC  type  in  1919  would 
become  the  first  aircraft  to  fly  the  At¬ 


lantic.  By  the  war's  end  naval  a\’ia- 
tors  were  operating  from  27  European 
bases,  12  in  the  United  Slates  and 
several  others  in  the  Atlantic. 

Educating  the  Lumber 
Industry 

lust  as  the  airplane. ..had  been 
saved  by  the  prompt  action  of 
the  Signal  Corps  in  organizing 
and  training  the  spruce  industry', 
so  again  the  uninterrupted  ex¬ 
pansion  of  the  Allied  aviation  pro¬ 
gram  was  made  possible  by  the 
decision  to  produce  cotton  fabric 
and  by  prompt  action  in  corner¬ 
ing  the  supply. 

— The  value  of  raw 
materials  ' 

Because  lumber,  principally  spruce 
but  also  fir,  was  the  basic  aircraft 
material,  the  War  Department  enlisted 
help  from  the  U.S.  Forest  Service  and 
Wisconsin  Forest  Products  Labora¬ 
tory  to  educate  the  lumber  industrv' 
in  how  to  saw  and  dry  the  lumber. 
The  Signal  Corps  established  an  of¬ 
fice  to  search  for  spruce  in  the  North¬ 
west  in  an  industry  in  “chaotic  condi¬ 
tion.’”-’  (The  Allies'  desire  for  the  wood 
resulted  in  two-thirds  of  the  1 75  mil¬ 
lion  lumber  feet  going  abroad.)  Labor 
union  unrest  and  detrimental  propa¬ 
ganda  were  muted  through  formation 
of  a  society  called  the  Loyal  Legion  of 
Loggers  and  Lumbermen.  Producers 
and  operators  gave  the  Signal  Corps 
all  power  to  decide  labor  disputes, 
and  eventually  the  government  pro¬ 
vided  financial  assistance  for  equip¬ 
ment  installation,  standardized  log 
sizes,  and  fixed  a  price  that  stabilized 
the  market. 

Even  though  most  aircraft  materi¬ 
als  were  available  in  America,  short¬ 
ages  became  apparent  immediately, 
including  linen,  the  principal  wing  fab¬ 
ric.  Industry  developed  a  superior  sub¬ 
stitute  fabric  of  long-fibered  cotton, 
and  a  substitute  for  dope,  the  sub¬ 
stance  used  to  paint  the  fabric.  The 
government  believed  castor  oil  to  be 
the  only  fit  lubricant  for  engines  and 
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had  to  send  to  iava  for  the  beans. 
Eventually,  castor  beans  were  planted 
and  mineral  oil  substitutes  developed. 
Mahogany  used  for  early  propellers 
was  partially  replaced  by  cherry, 
walnut  and  oak.  In  all,  some  $80 
million  were  spent  developing  new 
sources  of  spruce,  dope,  fabric  and 
castor  oil. 

As  aircraft  construction  was  refined, 
a  corresponding  improvement  in  ac¬ 
cessories  took  place.  America  manu¬ 
factured  an  oxygen  mask  equipped 
with  telephone  connections  which 
enabled  a  flyer  to  endure  rarefied  air 
without  losing  speaking  contact  with 
his  companions;  the  military  para¬ 
chute,  used  principally  for  escaping 
balloons;  electric-heated  clothing;  long- 
focused  cameras;  and  the  wireless  tele¬ 
phone. 

United  States  military  and  naval 
aviation,  hampered  by  a  paced  reac¬ 
tion  to  evolving  technology  and  man¬ 
agement  fits  and  starts,  at  the  end 
had  begun  to  grow  modern  with  the 
age.  In  certain  respects,  but  not  all,  it 
caught  up.  With  no  time  for  a  second 
wind,  even  more  turbulence  lay  ahead 
in  the  interwar  years. 

Epilogue 

During  the  Great  War,  Army  avia¬ 
tion  alone  cost  $720  million,  for  which 
the  Army  received  approximately 
1 9,000  aircraft  and  4 1 ,000  engines  at 
an  average  cost  of  $6,000  apiece.  Be¬ 
cause  of  the  rapid  deterioration  and 
obsolescence  of  early  aircraft,  the  mili¬ 
tary  value  for  funds  expended  was 
questionable.  Despite  investigations 
which  muted  outcries,  “the  great  post¬ 
war  bonfires  in  Europe,”  an  observer 
wrote,  “in  which  thousands  of  sur¬ 
plus  aircraft  were  disposed  of.. .were 
widely  viewed  as  confirmation  that 
the  American  people  had  been 
systematically  swindled."  Only  in  the 
aircraft  industry,  where  engineers, 
scientists  and  technological  change 
were  so  prominent,  and  where  gov¬ 
ernment-industry  relations  so  neces¬ 
sary,  were  wartime  experiments  in 


political  economic  reform  such  a  fail¬ 
ure. “It  left  a  bad  aftertaste  for  a 
long  time.”'- 

In  his  memoirs.  Mitchell  said  he 
was  sorry  the  Armistice  had  come  be¬ 
fore  aviation  had  proved  itself.  To  his 
dismay,  discounting  the  American  at¬ 
tack  successes.  Army  regulations  in 
1919  continued  to  call  for  the  Air 
Serv'ice  to  support  the  Infantry,  "the 
chief  combatant.”  as  an  information 
gatherer. 

Many  naval  aviators  urged  mak¬ 
ing  the  flying  boat  the  principal  plat¬ 
form  for  taking  air  power  afloat.  Oth¬ 
ers  argued  that  aircraft  should  fly  from 
combatant  ships.  Some  urged  con¬ 
centrating  on  airships.  Post-war  pro¬ 
grams  developing  each  continued,  but 
within  months  of  the  Great  War’s  con¬ 
clusion,  the  Navy  decided  to  convert 
a  collier  to  a  carrier,  and  another  new 
age  dawned. 
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A  STATUS  REPORT  ON 
DSMC  BOOKS  SOLD  BY  GPO 


The  Delense  Systems  Management  College  (DSMC)  is  in  the  process  of  updating  several  of  its  popular  guidebooks. 
The  process  is  slow  due,  in  part,  to  changes  in  the  world  that  impact  on  the  way  we  manage  the  business  of  acquiring 
weapon  systems. 

Because  the  updates  are  in  process,  the  LI.S.  Government  Printing  Office  (GPO)  decided  not  to  reprint  some  titles. 
The  end  result  is  that  several  books  are  temporarily  unavailable  at  GPO  book  stores. 

Books  currentiv  available  at  GPO  bookstores  across  the  country  are  listed  below  along  with  GPO  stock  numbers 


and  prices: 

Commereial  Praetiees  for  Defense  Aequisition  (1992) 
008-020-01273-4  . S8.50 

Congressional  Involvement  and  Relations  ( 1992) 
008-020-01281-5  . S7,00 

Defense  Manufaeturing  Management  (1989) 

008-020-01 169-0 . . ' . SI  7.00 

fntegrating  Industrial  Preparedness  Into  the  Aequisition 
Proeess  ( 1 986) 

008-020-01  165-7  . SI  0.00 

Introduetion  to  Defense  Aequisition  Management  (1993) 
008-020-01297-1  . ,". . S2.25 

Managing  Quality  arid  Productivity  in  Aerospace  and 
Defense  i  1989)' 

008-020-01179-7 . SI  5.00 

Risk  .Management  Concepts  and  Guidance  (1989) 
008-020-01164-9 . $13.00 


Scheduling  Guide  for  Program  Managers  (1990) 
008-020-01196-7 . S4,00 

Skill  in  Communications  (1990) 

008-020-01218-1  . S4.50 

Standards  and  Trade  in  the  I990s  (1993) 
008-020-01294-7  . S13.00 

Streamlining  Def  Acq  Laivs  F  :cculive  Summar\':Report  of 
the  DOD  Acquisition  Law  Advisory  Panel  (1993) 
008-020-0 1 298-0 . S6,50 

Subcontracting  Management  Handbook  ( 1 988) 
008-020-01140-1  . S8.00 

The  Program  Manager’s  Notebook  (1992) 

008-020-0 1289-1. . S3 1 .00 


The  College’s  popular  Systems  Fjiginecring  Management  Guide,  Test  and  Evaluation  Guide.  Integrated  Logistics 
Support  Guide.  Glossary  of  Acquisition  Acronyms  and  Terms  and  Mission  Critical  Computer  Resources  Management 
Guide  will  be  sold  by  GPO  when  updates  arc  published.  Washington,  D.C.,  and  21  other  major  cities  have  GPO 
bookstores,  tn  addition,  there  is  a  retail  sales  outlet  in  Laurel,  Md.  If  the  store  nearest  you  cannot  get  the  book  you 
want,  call  central  ordering  at  (202)783-3238.  Call  DSMC  numbers  (703)  805-2892  and  805-2743  for  information  on 
how  to  obtain  DSMC  publications  not  sold  by  GPO.  (See  page  56  for  GPO  Bookstores.)  Robert  Ball 
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DSMC  ACADEMIC  ENVIRONMENT  k. 


HELPING  OUR  CUSTOMERS 


A  Professional  Acquisition  Corps 


Colonel  Andrew  A.  Zaleski  II.  USAF 


he  two  Defense  Acquisition 
Workforce  Improvement  Act 
(DAWIA)  triggered  a  fundamental 
change  at  the  Defense  Systems  Man¬ 
agement  College  (DSMC).  This  law 
empowered  the  Department  of  De¬ 
fense  (DOD)  to  establisit  a  profes¬ 
sional  acquisition  corps  for  military 
and  civilians,  and  to  implement  an 
ambitious  and  comprehensive  plan 
to  train  this  corps  to  manage  the  de¬ 
fense  acquisition  process  in  an  effec¬ 
tive  and  efficient  manner.  The  key¬ 
stone  regulations  governing  this  plan 
are  DoDD  5000.52  and  its  implement¬ 
ing  manual.  DoD  .-000.52M.  One  of 
the  central  propositions  of  DAWIA  is 

FIGURE  1.  Twelve 
Acquisition  Career  Fields 


Career  Field _ Total 

Program  Management  8.172 

Contracting  21,080 

Industrial  Properly  Management  643 

Purchasing  &  Procurement  Assistant  6.51 4 

Manufacturing  &  Production  4.3fC 

Quality  Assurance  8.768 

Business.  Cost  Est  &  Financial 

Management  3.304 

Logistics  8.932 

Communications  -  Computer  Systems  2,21 7 
System  Planning,  Research,  Devel. 

8  Eng  25,559 

Test  8  Evaluation  5,752 

Auditing  4,643 

Other !  Unknown  /  Not  Coded _ 14,865 

Total  114,816 


James  S.  Sheldon 

...a  professional 
acquisition  corps 
for  military  and 
civilians,  and  to 
implement  an 
ambitious  and 
comprehensive  plan 
to  train  this  corps 
to  manage  the 
defense  acquisition 
process  in  an 
effective  and 
efficient  manner. 

the  establishment  of  the  Defense  Ac¬ 
quisition  University (DAU).  The  DAU 
is  a  consortium  of  16  defense  educa¬ 
tion  institutions  including  DSMC 
whose  mission  is  to  coordinate  ac¬ 
quisition  training  and  education  ac- 
u .  ities  of  DOD  components. 


Acquisition  Career  Fields/ 
Membership 

The  LQoD  5000.52.M  defined  12 
acquisition  career  fields  with  three 
certification  levels  within  each  (I.  11 
&  111),  and  established  experience, 
education  and  training  requirements 
necessary  to  achieve  certification  at 
each  level.  Each  career  field  has  an 
Office  of  the  Secretar\'  of  Licfenso 
(OSD)  Functional  Board  comprising 
key  management;  Users  of  that  func¬ 
tional  area  —  OSD  and  the  Setwices. 
The  functional  boards  determine  the 
training,  education  and  experience 
needed  to  obtain  certification  at  each 
level.  The  12  acquisition  career  fields 
and  their  membership  are  shown  at 
Figure  1  (as  of  April  8,  '93).  This 
data,  of  course,  continue  to  be  re¬ 
fined  as  the  Sepi’ices  sur\'ey  and  de¬ 
fine  their  work  forces. 

Mandatory  Courses 

The  1993  DAU  Catalog  lists  59 
mandator^/  courses  identified  by  the 
functional  boards  to  satisfy  DAWIA 
training  requirements.  This  number 
is  in  flux  as  DAU  and  the  functional 
boards  review  the  requirement  and 
existing  courses.  Since  1991,  the 
number  of  ^lAU-mandatory  courses 
offered  by  DSMC  rose  from  3  to  1 1  in 
1993,  with  3  more  to  be  added  in 


Colonel  Zaleski  is  Executive  Direc¬ 
tor  arid  Mr.  Sheldon  is  Deputy  Direc¬ 
tor  of  the  DSMC  Executive  and  Short 
Courses  Division. 


Program  Manager  intends  to  inform  readers  of  new  trends  in  the 
acquisition  academic  world.  Items  concerning  the  DSMC  Program 
Management  Course  and  the  Executive  and  Short  Courses  will  be 
published  in  the  column  “DSMC  Academic  Environment." 
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KY  '•'4-  The  nSMC  now  ha>  courses 
that  vitisiV  l'>ALI  mandaiorv  irainine 
requirements  far  o!  the  12  eareer 
fields. 

Growth  in  Mandatory  Course 
Offerings 

The  dvnamies  of  tire  eombination 
of  this  larite  defense  aequisition  work- 
foree  requirement  together  with  the 
growth  in  the  number  of  mandatorx' 
eourses  resulted  in  an  overwhelming 
training  demand  from  our  customers 
(the  Ser\'iees  and  the  L^OD  organiza¬ 
tions  and  agencies).  The  Serv  ices'  ac¬ 
quisition  work  force  is  now  man¬ 
aged  by  Directors  of  Acquisition  Career 
Management  (DACM).  one  for  each 
Service  and  one  for  the  DOD  organi¬ 
zations/agencies.  One  of  tlie  major 
responsibilities  of  the  DACMs  is  to 
identify  membership  and  training  re¬ 
quirements  by  career  path  and  certifi¬ 
cation  level  for  their  respective  Ser¬ 
vice.  The  1  lO,(XXi-t-  figure  in  Figure  I 
represents  a  substantial  challenge  to 
the  acquisition  education  community. 

Although  the  20-week  Program 
Management  Course  (PMC)  remains 
DSMC's  flagship  mandatorv'  course 
and  our  most  significant  product.  PC 
percent  of  the  growth  in  training  re¬ 
quirements  was  in  II  mandatory  short 
courses  ranging  from  1  to  4  weeks  in 
length.  The  DSMC  made  a  prodi¬ 
gious  effort  to  respond  to  our  custom¬ 
ers  in  the  traditional  mode  of  educa¬ 
tion.  From  1992  to  1994,  we  have 
doubled  the  output  of  our  mandatory 
course  section  weeks.  Flowcver,  we 
have  just  about  maximized  our  ca¬ 
pacity  given  manpower  and  facility 
constraints  and  conventional  educa¬ 
tion  practices.  This  forced  us  to  look 
for  new  ways  to  expand  student 
throughput  while  maintaining  tradi¬ 
tional  DS.MC  course  quality. 

Multiplier  Methods 

To  that  end,  DSMC  launched  a 
series  of  ''muitipher  methods"  to  gen¬ 
erate  the  maximum  capability  out  of 
available  resources,  using  technology 


and  inin'vation.  IXiring  tire  next  vear. 
[  tS.MC  will  publish  a  senes  of  articles 
in  this  publication  on  tiiese  multiplier 
methods.  This  article  gives  a  briei 
introduction  to  them. 

Adjunct  Faculty 

Interested  acquisition  commands 
or  educational  institutions  nominate 
qualified  individuals  to  become  ad¬ 
junct  facultv  for  specific  mandatorv 
courses.  After  training  and  certifica¬ 
tion.  these  facultv  members  can  pro¬ 
vide  manda'orv  course  offerings  at 
the  originating  command.  Require¬ 
ments  are  qualified  nominees  and 
willingness  of  the  host  command  to 
dedicate  the  qualified  personnel  fora 
substantial  number  of  course  offer¬ 
ings.  Currentiv.  Patu.xent  N'aval  Air 
Station  has  an  adjunct  professor  who 
will  form  a  team  to  execute  12  TFMC 
offerings  in  FY  ’'•>4.  Other  agencies 
are  worki.  with  us  to  get  their  per¬ 
sonnel  qualiiied. 

Certified  Courste  Offerers 

There  are  15  other  educational  in¬ 
stitutions  in  the  consortium  compris¬ 
ing  the  Defense  Acquisition  Univer- 
sit\'.  These  institutions  have  substantial 
expertise  in  the  various  acquisition 
functional  areas  that  require  manda- 
tor\'  training  under  DAWiA  and  DoD 
5000.52M.  As  these  institutions  par¬ 
ticipate  in  the  adjunct  faculty  pro¬ 
gram  (above),  they  will  come  under 
consideration  to  become  certified 
offerers,  capable  of  teaching  and  main¬ 
taining  a  substantial  academic  sched¬ 
ule  of  mandatory  courses  at  their  lo¬ 
cations  or  at  user-sites. 

Correspondence  Courses 

Although  not  our  primary  mode  of 
instruction,  this  is  a  promising  method 
to  reach  a  large  number  of  students 
for  selected  courses  (quant'Mtive. 
knowledge-based).  The  DSMC  has 
one  correspondence  course  in  opera¬ 
tion  —  Contractor  Performance  Mea¬ 
surement  Individual  Self-paced  Course. 
An  additional  course,  Systems  Acqui- 


siUiWi  Funds  M.m.igcmcni  IM’  Viii 
be  piloted  in  2()  iY  .wi  full'. 
a\ aiLible  b-,'  f  os 

Equivalency  Exams 

W'e  are  in\ csiigaung  u^mg  an  e.x.im 
as  an  aliernative  to  attending  a.  man¬ 
datorv  course  for  indi'.  idti.tls  not  need 
ing  specified  mandator.'  training  bv 
virtue  of  their  work  experience,  cdu- 
eation  andor  personnel  ktuvwiedge, 
7  his  method  enables  an  indiv  idua.l. 
based  on  prescreened  acquisition  ex¬ 
perience  and  training,  to  take  an 
equivalcncv  exam  at  his  her  location 
and,  if  passed,  gain  accreditation  in 
lieu  of  attending  a  mandatorv  course. 
Intermediate  Svstems  .Acquisition 
Course  (IS.AC).  formcrlv  ,\BC,  is  the 
prototvpe.  Pilot  c.xam  will  be  avail¬ 
able  bv  2Q.  FY  '^'4. 

Satellite  Education 

The  DS.MC  is  establishing  a  satel¬ 
lite  education  network,  initiallv among 
our  four  regions:  (Hanscom  AFb. 
Mass.;  Los  Angeles  Sj^ice  .Missile  L7i- 
vision.  Calif.:  Redstone  .Arsenal.  Ala.; 
and.  Army  Aviation  Command.  St. 
Louis,  Mo.).  In  FT  '94,  we  will  pilot  a 
satellite  offering  of  the  Fundamentals 
of  Systems  Acquisition  Management 
(FSAM)  course  at  Ft.  Belvoir  and  the 
four  regions.  Other  courses  will  be 
added  in  FY  '95.  Expansion  of  the 
network  to  other  remote  sites  will  be 
determined  at  that  time. 

Tutored  Video  Instruction  (TVl) 

The  DS.MC  is  investigating  using 
video  tapes  of  instruction,  coupled 
with  a  facilitator,  as  a  method  to  teach 
ail  or  part  of  a  course.  This  method 
has  a  long  and  successful  historx'  in 
several  prestigious  universities.  At 
this  time,  we  are  focusing  on  using 
TVT  to  execute  selected  parts  of  courses 
in  order  to  reduce  travel  costs  for  re¬ 
gional  offerings.  We  also  are  experi¬ 
menting  with  using  tape  for  one  com¬ 
plete  course,  but  have  made  no 
decisions  on  whether  this  is  an  ac¬ 
ceptable  method  of  production. 
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STREAMLINING 


ACQUISITION  LAW  PANEL 
REPORTS  TO  CONGRESS 

Colonel  Kenneth  Allard,  USA 


"J"  he  POD  /Aequisition  I.nw  Ad- 
\’isorv  lAincI  eonciuded  its  for¬ 
mal  proceedings  with  the  transmis¬ 
sion  of  a  massiw.  i  ,<SOO-page  report 
to  the  defense  committees  of  the  Con¬ 
gress  on  |anuar\'  14.  1903.  formed 
under  the  sponsorship  of  the  Defense 
Systems  Management  College  in  Au¬ 
gust  1901,  the  13-member-Panel — 
known  as  the  Section  800  Panel  be¬ 
cause  of  the  law  requiring  its 
formation — had  a  congressional  man¬ 
date  to  review  the  "acquisition  laws 
applicable  to  the  DOD  with  a  view 
toward  streamlining  the  defense  ac¬ 
quisition  process.”' 

The  Panel  rcv'iewed  more  than  POO 
laws  that  it  determined  were  relevant 
to  this  charter,  eventually  presenting 
specific  recommendations  for  the 
amendment,  repeal,  deletion  or  con¬ 
solidation  of  298  of  those  statutes, 
Pach  of  those  recommendations  was 
supported  by  a  legislative  history  docu¬ 
menting  the  original  intent  of  Con¬ 
gress  in  passing  the  law,  an  analysis 
of  its  practical  effects,  and  proposed 
statutory  language.  This  level  of  de¬ 
tail.  applied  across  the  full  spectrum 
of  laws  affecting  defense  procurement, 
clearly  distinguishes  the  work  of  the 


Colonel  Allard  is  the  author  of  Com¬ 
mand,  Control  and  the  Common 
Defense  (Yale.  lYOQ)  and  is  an  Ad- 
junct  Professor  in  the  National  Securi¬ 
ties  Studies  Program  at  Georgetown 
University.  Prior  to  his  current  assign¬ 
ment  as  Dean  of  Students  at  the  Na¬ 
tional  War  College,  hesen'ed  as  Deputy 
executive  Secretary  of  the  Acquisition 
Law  Task  Force. 


.Section  8ti0  ICinel  from  others  which 
have  examined  these  issues. 

Initial  Reaction** 

The  report  appears  uniquelv  well- 
timed  to  take  advantage  of  sweeping 
changes  occurring  throughout  the  go\'- 
ernment.  In  a  Kebruarx'  speech  on 
technology  initiatives.  President 
Clinton  criticized  the  "growing  mass 
of  procurement  laws  and  regulations" 
and  pledged  that  it  would  be  a  prior¬ 
ity  of  his  administration  to  reform  gov¬ 
ernment  procurement  policy.  He  also 
stated  that  this  effort  would  begin  with 
a  review  of  the  Section  800  Panel’s 
recommendations.’  In  his  Senate  con¬ 
firmation  statement.  Deputy^  Secretary' 
of  Defense  William  |.  Perry'  stressed 
the  need  for  a  streamlined  defense 
acquisition  system  in  order  to  “re¬ 
duce  the  overhead  burden  defense 
companies  must  carry'"  and  to  pro¬ 
mote  the  integration  of  “our  defense 


.Senator  Sam  Nunn,  (P-Ga.).  Chairman 
Senate  Armed  Services  Committee. 


industrial  base  with  our  national  in- 
dtistrial  base." 

The  sea  change  suggested  b\’  these 
statements  has  sparked  consistentlv 
high  levels  of  interest  in  the  Panel  s 
report  ever  since  its  publication.  De¬ 
spite  its  size,  weight  anu  cost  (S47. 20). 
the  first  1. 000  copies  of  the  report 
printed  by  DSMC  were  rapidlv  snapjvd 
up  by  government  agencies  and  mem¬ 
bers  of  the  general  public.  A  1 00- 
page  executive  summan.’  has  been  pub¬ 
lished  for  the  Panel  bv  the  DS.MC 
Press  and  will  be  available  through 
the  Clox  ernment  Printing  Office  earlv 
this  summer.'  In  addition.  DS.W' 
support  for  the  reform  effort  will  con¬ 
tinue  under  the  leadership  of  Thomas 
I.  Dolan,  Ir.,  who  has  been  appointed 
Acquisition  Law  Chair  in  the  College's 
Executive  Institute.  In  this  new  posi¬ 
tion.  Mr.  LXsIan  will  be  responsible 
for  providing  follow-on  support  to  con¬ 
gressional  committees,  OSL'>,  Panel 
members,  and  (he  LTS'MC  faculty'. 

The  initial  congressional  reaction 
to  the  Panel's  recommendations  came 
during  a  hearing  before  the  Senate 
Armed  Serx’ices  Committee  on  .March 
10.  In  his  opening  remarks.  Senator 
Sam  Nunn  called  the  project  "a  tre- 
mendou.s  undertaking,  in  terms  of  both 
its  scope  and  its  importance,”  prais¬ 
ing  the  Panel  members  and  their  staff 
for  their  efforts  in  a  “very'  tight  time 
table.”’  Echoing  those  sentiments. 
Senator  Strom  Thurmond,  the 
Committee’s  ranking  Republican, 
stated  that  the  Panel  had  “fulfilled 
admirably  the  charter  wc  laid  out 
for  them...."  He  added,  "if  enacted, 
their  recommendations  could  help 

(Continued  on  page  3i ) 
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Dir,  Small  &  Disadvantaged  Business  Util  -  Mr.  H.  Crouch 


Dir  Special  Programs  -  BGEN  Ralph  Graham 


Exec  Dir  Defense  Science  Board  -  Mr  John  Elio 


Dir  Administration  -  Mrs.  B.  A.  Reese 


Under  Secretary  of  Defensi 

Hon.  Joh 


Principal  Deputy 

Under  Secretary  of  Defense  (Acq  &  Tech) 
Vacant 


Dir  Strategic  &  Sp  Sys  -  Dr.  George  Schneiter 


Dir,  Tactical  Systems  -  Mr.  Frank  Kendall 


Dir,  Test  S  Evaluation  -  Mr.  Charles  Adolph 


Dir,  Acquisition  Pgm  Integration  -  Mr.  Gene  Porter 


Dir,  Defense  Procurement  -  Mrs.  Eleanor  Spector 


Dir,  CALS  &  EDI  -  Vacant 


Deputy  Under  Secretary  of  Defense 
Advanced  Technology 
Vacant 


ADUSD,  Advanced  Technology  Demonstration  -  Vacant 


Office  of  the  Thrust  Leaders 


Director 

Defense  Research  &  Engineering 
Dr.  Anita  Jones 


Dep  DDR&E  -  Mr.  Jack  Bachkosky 


Dir,  Advanced  Research  Projects  Agency 
Dr.  Gary  Denman 


Dep  Dir,  Research  (S  Lab  Mgmt  ■  Vacant 


Deputy  Under  Secretary  of  Defense 
Environmental  Security 
Ms.  Sherri  Goodman 


ADUSD,  Environmental  Compliance  -  Vacant 


ADUSD,  Environmental  Clean-Up  -  Vacant 


ADUSD,  Environmental  Conservation  -  Vacant 


ADUSD,  Pollution  Prevention-  Vacant 

ADUSD,  Installations  -  Vacant 

Dir,  Ballistic  Missile  Defense  Organization 
Vacant 
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icquisition  &  Technology) 
.  Deutch 


I 


Assistant  Secretary  of  Defense 
Economic  Security 
Vacant 


PDASD,  Dual  Use  Tech  &  International  Pgms 
Vacant 


DASD,  Economic  Reinvestment  &  BRAC 
Vacant 


Dir,  Office  of  Economic  Adjustment 
Mr.  PaulJ.  Dempsey 


Deputy  Under  Secretary  of  Defense 
Logistics 
Vacant 


ADUSD,  Matrl  &  Res  Mgmt  -  Mr.  Jeff  Jones 


ADUSD,  Maintenance  Policy  -  Mr.  Robert  Mason 


ADUSD,  Transportation  Policy  -  Mr.  Robert  Moore 


ADUSD,  Logistics  Systems  Dev-  Mr.  James  Reay 


Dir,  Defense  Logistics  Agency 
VADM  Edward  Straw 


Assistant  to  the  Secretary  of  Defense 
Atomic  Energy 
Dr.  Harold  Smith 


DATSD.  Nuclear  Matters 
Vacant 


DATSD,  Chemical /Biological  Matters 
Vacant 


DATSD,  Comprehensive  Threat  Reduction 
Vacant 


Dir,  Defense  Nuclear  Agency 
MGEN  Kenneth  Hagemann 


Dir,  On-Site  Inspection  Agency 
MGEN  Robert  Parker 


Deputy  Under  Secretary  of  Defense 
Acquisition  Reform 
Ms.  Colleen  A.  Preston 


Acquisition  Reform  Office 


Dir,  Acq,  Ed,  Trng,  &  Career  Dev 
Dr.  James  McMichael 


President,  Defense  Acquisition  University 
_ Vacant _ 

CMDT,  Def  Sys  Mgmt  College 
_ BGEN(S)  Claude  Bolton 
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cnormousiv  to  strcoinline  the  com¬ 
plex  acquisition  process  in  the  De¬ 
partment  of  Defense.  All  of  us  in  Con¬ 
gress  must  cio  eeerything  we  can  to 
ensure  that  the  substance  of  the  Panel 
recommendations  are  enacted  into 
law."' 

Panel  Findings 

The  Panel's  findings  were  presented 
bv  !T\DM  William  LA'incent  (DSMC 
Commandant,  who  ser\'ed  as  chair¬ 
man)  accompanied  by  several  Panel 
members:  F.  Whitten  Peters,  Major 
General  lohn  D.  Slinkard.  Thomas 
Madden,  Leroy  Haugh,  and  Robert 
D.  Wallick.  In  his  opening  state¬ 
ment.  Admiral  X'incent  stressed  that 
the  goals  and  objectives  established 
by  the  Panel  at  the  outset  of  its  re¬ 
view  had  been  instrumental  in  “rec¬ 
ommending  changes  that  would 
streamline  the  defense  procurement 
process  in  the  1990s,  when  dollars 
are  expected  to  be  fewer,  work  forces 
smaller,  and  superpower  security 
threats  less  urgent."'  He  then  high¬ 
lighted  the  Panel’s  major  initiatives. 

Streamlining.  The  Panel  rose  to 
the  challenge  suggested  by  Senator 
leff  Bingaman  and  many  other  ob¬ 
servers  by  making  a  concerted  effort 
to  review  procurement  laws  with  a 
view  toward  their  impact  upon  de¬ 
fense  acquisition  as  a  system.  Con¬ 
solidating  and  simplifying  almost  300 
statutes  would  permit  the  streamlined 
system  of  acquisition  laws  to  be  more 
easily  understood,  administered  and 
implemented.  Such  streamlining  also 
would  reduce  costs,  providing  sound 
defense  for  fewer  taxpayer  dollars.*^ 

Commercial  Items.  The  Panel  de¬ 
voted  an  entire  chapter  of  its  report  to 
its  recommendations  for  significant 
legislative  changes  to  improve  DOD’s 
access  to  commercial  technologies. 
Those  recommendations  include: 

— Stronger  policy  language  in  10 
U.S.C.  §■  2301  favoring  the  use  of 
commercial  and  nondevelopmental 
items; 


The  Panel  reviewed 
more  than  600 
laws  that  it 
determined  were 
relevant  to  this 
charter,  eventually 
presenting  specific 
recommendations 
for  the  amendment, 
repeal,  deletion  or 
consolidation  of 
298  of  those 
statutes. 


— A  new  definition  of  commercial 
items  in  10  U.S.C.  §  2302; 

— A  new  subchapter  dealing  with 
uniform  contract  terms,  exemptions 
from  specified  statutes,  and  pricing 
and  audit  of  contracts  for  commercial 
items. 

— An  expanded  exemption  for  "ad¬ 
equate  price  competition"  in  the  Truth 
in  Negotiations  Act.  10  U.S.C.  §  2306a, 
which  applies  to  commercial  items, 
and  relief  from  inappropriate 
requirements  for  cost  or  pricing  data 
when  a  competitively  awarded  con¬ 
tract  for  commercial  items  or  services 
is  modified, 

— New  exemptions  from  technical 
data  requirements  in  commercial  item 
acquisitions  in  10  U.S.C.  §  2320;  and 

— A  neve  structure  for  “Buy  Ameri¬ 
can”  restrictions  in  a  proposed  new 
chapter  on  Defense  Trade  and  Coop¬ 
eration. 


Simplifying  DCP  .Scijui'-ition.  Be¬ 
cause  there  is  a  clear  need  to  trim  the 
Department's  adminislraii'.'c  o\'erheai.t, 
the  Panel  recommended  the  creation 
of  a  new  "simplified  acquisition  thresh¬ 
old" — initially  to  be  set  at  S  100,000 — 
that  would  streamline  more  than  50 
percent  of  all  LX)T>  contract  action^ 
over  S25.000.  while  affecting  less  than 
five  percent  of  its  contract  doliars. 
More  specificallv.  the  Panel  made  a 
four-part  recommendation: 

1.  Fstablish  a  Simplified  Acquisi¬ 
tion  Threshold  at  SI 00.000,  While 
any  level  is  somewhat  arbitran,'.  the 
Panel  strongly  believed  both  that 
SI 00.000  is  justified,  and  that  the  F.AR 
can  provide  for  appropriate  competi¬ 
tion  and  assurance  of  reasonable  prices 
below  this  level. 

2.  Adjust  Existing  Staiutorv'  Floors 
to  Not  Less  Than  S 1 00,000.  The  Panel 
identified  some  30  laws  requiring 
clauses  in  contracts  at  various  values 
below  SI 00.000.  The  threshold  rec¬ 
ommended  here  will  simplify  more 
than  50  percent  of  DOD  contract  ac¬ 
tions  over  S25.000.  impact  only  a  \'ery 
small  percentage  of  total  DOD  spend¬ 
ing,  and  conserv'e  contract  adminis¬ 
tration  resources. 

3.  Reserve  Purchases  Unde*  the 
Simplified  Acquisition  Threstv  for 
Small  Business.  At  present,  ail  pur¬ 
chases  below  the  small  purchase 
threshold  arc  reserv’ed  by  statute  for 
small  business  as  long  as  there  is  a 
reasonable  expectation  that  at  least 
two  small  businesses  will  compete  for 
the  contract.  The  Panel  believed  it 
appropriate  to  continue  existing  prac¬ 
tice  as  the  simplified  acquisition  thresh¬ 
old  is  raised  to  $100,000,  by  reserv¬ 
ing  contracts  below  this  level  for  small 
business.  In  addition,  the  Panel  in¬ 
tends  that  awards  under  ihe  8(a)  pro¬ 
gram  would  also  be  made  using  sim¬ 
plified  procedures. 

4.  Simplify  and  Modernize  Con¬ 
tract  Notice  Procedures.  In  order  to 
ensure  broader  public  access  to  stream¬ 
lined  procurement  opportunities,  the 
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I’ancl  recommended  increased  use  of 
electronic  procurement  notice  and 
contracting  methods,  balancing  its  rec¬ 
ommendation  to  raise  the  threshold 
for  synopsis  in  the  Commerce  Business 
Daily  to  the  simplified  acquisition 
threshold.  Those  recommendations 
would  also  require  all  solicitations 
above  S  10,000  to  be  posted  locally, 
preferably  through  the  use  of  electronic 
bulletin  boards.  800-nurnbers  or  other 
methods  of  electronic  advertising. 

Socioeconomic  Laws.  The  Panel’s 
concern  for  small  business  as  well  as 
its  mission  of  simplifying  acquisition 
law  led  to  its  recommendations  for  a 
consolidated  chapter  of  Title  1 0  which 
would  detail  the  laws  pertinent  to  DOD 
socioeconomic  requirements.  The 
Panel  believed  that  such  a  step  is 
warranted  in  view  of  the  need  to  enu¬ 
merate  those  laws  more  clearly,  stream¬ 
line  those  which  must  be  adminis¬ 
tered  by  a  much-reduced  DOD  work 
force,  and  to  reduce  the  implementa¬ 
tion  of  socioeconomic  statutes  by  con¬ 
tract  clause.  The  Panel  also  recom¬ 
mended  that  Congress  replace  existing 
small  business  legislation— much  of 
which  is  contained  in  frequently 
changed  uncodified  law  and  some  of 
which  is  internally  inconsistent — with 
a  comprehensive  and  consistent  small 
business  code  in  order  to  improve 
access  by  small  business  to  capital, 
training  and  management  support. 

Contract  Formation.  The  Panel’s 
analyses  and  recommendations  on  the 
contract  formation  statutes  were  in¬ 
tended  to  improve  and  strengthen  the 
competitive  process,  including  com¬ 
petition  for  commercial  and 
nondevelopmental  items.  In  its  pro¬ 
posed  changes  to  the  baseline  statute 
on  congressional  defense  procurement 
policy  (10  U.S.C.  §  2301),  the  Panel 
sought  to  provide  a  clear  recognition 
between  the  need  for  an  optimum 
balance  between  efficiency,  full  and 
open  access  to  the  procurement  sys¬ 
tem,  and  sound  implementation  of 
socioeconomic  policies.  The  Panel 
also  recommended  clear  policies  on 
preferences  for  commercial  and 


nondevelopmental  items,  appropriate 
allocation  of  risk,  and  fair  and  expe¬ 
ditious  resolution  of  protests  and  dis¬ 
putes  through  uniform  interpretation 
of  laws  and  regulations.  The  Panel 
also  reviewed  four  of  the  major  stat¬ 
utes  which  regulate  competition  in 
government  contracting; 

-—In  10  U.S.C.  §  2304  the  Panel 
recommended  an  amendment  to  de¬ 
lete  the  authority  and  rule  structure 
for  master  agreements  for  advisoty' 
und  assistance  seiwices.  substituting 
a  completely  new  authority.  This  new 
section  would  set  forth  in  law  the 
recognition  of  the  legitimate  need  for 
contracts  that  do  not  procure  or  specify 
a  firm  quantity  of  supplies  or  ser\'ices. 
the  use  of  proper  delivery  or  task  or¬ 
ders  under  such  contracts,  and  the 
criteria  that  such  contracts  and  deliv¬ 
ery  orders  under  them  must  meet. 

—In  10  U.S.C.  §  2305  the  Panel 
recommended  a  number  of  amend¬ 
ments  designed  to  help  eliminate  need¬ 
less  protests,  primarily  by  encouraging 
timely  debriefings  of  unsuccessful 
offerors  and  agency-level  protest  reso¬ 
lution. 

— In  10  U.S.C.  §  2306  the  Panel 
recommended  an  amendment  to  de¬ 
lete  the  delegable  requirement  that 
the  “head  of  the  agency”  approve  the 


Senator  Strom  Thurmond,  (R-S.C.),  ranking 
minority  member.  Senate  Armed  Scn'iccs 
Committee. 


use  of  a  cosi-roimburscmeni  or  in- 
centiw  contract,  because  this  deter¬ 
mination  is  often  duplicative, 

—  In  reviewing  41  U.S.C.  ^  41o, 
the  Panel  concluded  that  the  statu¬ 
tory'  minimum  time  periods  that  offerors 
ha\’e  to  prepare  their  bids  and  pro¬ 
posals  after  notice  is  published  in  the 
Commerce  Pus/nc.s.s  Daily  mav  be  ex¬ 
cessive  for  commercial  items.  The 
proposed  amendment  exempts  com¬ 
mercial  items  from  the  existing  lime 
periods  and  directs  the  Administrator 
for  Federal  Procurement  Policv  to  is¬ 
sue  rules  prescribing  the  appropriate 
time  period. 

The  Truth  in  Negotiations  Act  (10 
U.S.C  §  2306a,  or  "TINA”)  is  an  im¬ 
portant  statute  affecting  many  largc- 
dollar  contracts  awarded  without  price 
competition  ns  well  as  many  signifi¬ 
cant  contractual  modifications.  The 
Panel  concluded  that  the  threshold 
for  application  of  this  statute  should 
be  stabilized  at  S500.000,  but  also 
recommended  adding  a  specific  ex¬ 
ception  to  this  statute  for  modifica¬ 
tions  to  contracts  or  subcontracts  for 
commercial  items  or  services.  In  line 
with  its  initiatives  on  commercial  items, 
the  Panel  recommended  a  new  sub¬ 
section  that  would  expand  and  clarify 
the  exception  for  adequate  price  com¬ 
petition  providing  that  a  procurement 
can  be  exempted  from  TINA  if:  (1) 
the  price  is  fair  and  reasonable,  and 
(2)  the  item  is  to  be  purchased  from  a 
company  or  business  unit  that  pro¬ 
duces  the  same  or  similar  item  for  the 
commercial  market  using  the  same  or 
similar  commercial  production  pro¬ 
cesses  used  to  produce  the  offered 
item  for  the  government. 

The  Panel’s  most  important  rec¬ 
ommendation  on  the  19  research  and 
development  statutes  which  it  reviewed 
is  to  amend  10  U.S.C.  §  2358,  “Re¬ 
search  Projects,”  to  clarify  that  ad¬ 
vanced.  as  well  as  basic  and  applied, 
research  and  development  should  be 
included  in  the  scope  of  authority 
granted  in  the  statute  and  that  these 
authorities  should  be  clearly  provided 
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to  both  the  Secretory  of  Defense  and 
the  Secretaries  of  the  military 
departments. 

Procurement  Protest.^.  The  Panel's 
recommendations  stressed  the 
need  for: 

— Timely  and  meaningful 
debriefings  of  disappointed  offerors. 

— Establishment  i  a  reasonable 
period  of  time  for  revolving  protests 
under  the  General  Accounting  Office 
(GAO)  express  option. 

— Provision  of  payment  of  govern¬ 
ment  costs  when  protests  that  lack 
merit  are  filed  or  pursued  before  the 
GAO  or  the  General  Services  Board 
of  Contract  Appeals. 

— Abolishment  of  District  Court 
jurisdiction  over  protests  and  expan¬ 
sion  of  the  jurisdiction  of  the  Court  of 
Federal  Claims. 

—Establishment  of  a  single  judi¬ 
cial  forum .  the  Court  of  Federal  Claims, 
for  consideration  of  bid  protests. 

These  recommendations  are  in¬ 
tended  to  improve  the  existing  bid 
protest  system,  offering  the  prospect 
of  avoiding  precipitous  protests  while 
gaining  greater  uniformity  in  both  de¬ 
cisions  and  practice  among  current 
bid  protest  forums.  Should  these  re¬ 
forms  be  enacted,  the  bid  protest  sys¬ 
tem  will  become  more  efficient,  thereby 
saving  resources  for  protesters  and 
agencies  alike.  The  Panel  also  rec¬ 
ommended  that  Congress  consider  a 
more  far-reaching  reform  which  would 
replace  the  four  existing  bid  protest 
forums  with  a  single  bid  protest  fo¬ 
rum  in  the  executive  branch. 

Contract  Administration.  The  ma¬ 
jor  challenge  faced  by  the  Panel  in 
this  area  was  to  consolidate  a  large 
number  of  statutes  that  regulate — and 
often  over-regulate  and  complicate — 
day-to-day  contract  management.  Its 
key  recommendations  in  this  area 
include: 


Contract  Payment.  The  Panel 
recommended  consolidating  a  num¬ 
ber  of  the  1 5  duplicative  and  dispersed 
payment  laws  into  a  single  statute, 
adding  statutory  guidance  on  making 
payments  with  special  attention  to 
the  needs  of  small  businesses.  The 
Panel  also  recommended  amending 
the  Prompt  Payment  Act  (31  LI.S.C.  § 
390 1  -3907)  to  change  the  procedures 
for  computing  discounts,  in  order  to 
correct  recent  statutory  changes  to 
this  act,  which  have  slowed  rather 
than  expedited  payment  to  contractors. 

Cost  Principles.  Consistent  with 
its  objective  of  placing  policy  guid¬ 
ance  and  basic  concepts  in  law  while 
leaving  implementation  to  regulations, 
the  Panel  recommended  that  1 0  U  .S.C. 
§  2324  (“Allowable  Costs  Linder  De¬ 
fense  Contracts”)  be  amended  to  elimi¬ 
nate  detailed  proscriptions  regarding 
individual  cost  elements,  and  to  pro¬ 
vide  guidance  on  total  costs,  on  what 
constitutes  a  cost,  and  cost  allowability. 

Contract  Audit  and  Access  to 
Records.  Of  the  21  laws  identified  in 
this  area,  10  U.S.C.  §  2313  (Exami¬ 
nation  of  Books  and  Records)  received 
the  most  scrutiny.  The  Panel  recom¬ 
mended  the  enactment  of  a  consoli¬ 
dated  audit  and  access  to  records  stat- 
ute,  eliminating  duplication  or 
outmoded  elements,  while  adding  ex¬ 
emptions  and  new  categories  of  con¬ 
tracts  to  be  audited. 

Intellectual  Property.  Although  the 
importance  of  intellectual  property  in 
DOD  acquisition  is  not  always  well 
understood,  this  critical  area  involves 
the  ownership  and  rights  of  both  tan¬ 
gible  and  intangible  property.  It  af¬ 
fects  the  development,  manufacture 
and  operation  of  defense  equipment, 
including  such  things  as  software,  data 
bases,  patents,  copyrights,  informa¬ 
tion  systems,  and  (perhaps  most  im¬ 
portantly  for  defense  manufacturing) 
the  technical  data  pertaining  to  hard¬ 
ware  acquired  by  DOD.  The  Panel's 
recommendations  in  this  area  recog¬ 
nized  that  there  has  long  been  a  di¬ 
chotomy  of  interests  between  the  gov¬ 


ernment  and  industry  over  the  own¬ 
ership  of  technical  data  developed 
under,  or  required  for  the  performance 
of.  a  DOti'  contract.  This  dichotomy 
has  impeded  technology  transfer  be¬ 
tween  the  government  and  indusir\'. 
raising  costs,  slowing  inno\'ation.  and 
possibly  even  prewnting  products  from 
moving  to  the  commercial  market.  The 
Panel  made  a  number  of  detailed  rec¬ 
ommendations  to  improve  the  trans¬ 
fer  of  data  between  go\'ernment  and 
the  private  sector.  Its  report  also  sug¬ 
gested  that  the  government's  inher¬ 
ent  data  rights  should,  as  a  matter  of 
policy,  be  balanced  by  a  recognition 
of  the  contractors’  rights  in  data  de¬ 
veloped  in  whole  or  in  part  at  private 
expense.  W'here  the  government’s 
needs  include  access  to  that  propri- 
etarx'data,  DOD  should  negotiate  with 
the  contractor  for  whatever  rights  are 
necessarx'. 

Industrial  Base  and  Manufacluriny 
Technology  Issues.  Although  the 
Panel’s  review  of  these  issues  was 
limited  by  the  sweeping  changes  en¬ 
acted  by  the  FY  1993  Defense  Autho¬ 
rization  Act,  it  recommended  consoli- 
dations  of  a  large  number  of 
serx'ice-specific  statutes  that  were  ci¬ 
ther  obsolete  or  that  provided  over¬ 
lapping  authorities.  Consolidations 
were  also  recommended  in  two  other 
areas:  weapons  testing  and  unit  cost 
reporting.  'While  the  Panel  recognized 
the  overriding  importance  of,  respec¬ 
tively,  effectix’e  cost  controls  and  rig¬ 
orous  operational  testing,  its  intent 
was  to  suggest  uniform  procedures 
and  measures  of  merit — and  a  com¬ 
mon  basis  for  management  decisions 
by  leaders  in  both  Congress  and  the 
DOD.  With  respect  to  depot-level 
maintenance  in  an  era  of  rapid 
downsizing,  the  Panel  felt  that  the 
usual  percentage  tests  for  in-house 
vs.  outside  contracting  had  become 
counterproductive.  It  recommended 
instead  that  the  Secretary  of  Defense 
be  given  more  flexibility,  both  to  regu¬ 
late  the  workload  of  these  depots  in 
the  most  cost-effective  manner,  and 
to  provide  for  appropriate  competi¬ 
tion  to  improve  efficiency. 
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StaiKlari.h  of  Conduit.  The  Pnncl 
assembled  and  re\1e\ved  those  stat¬ 
utes  that  directiv  or  indirectly  affect 
the  defense  acquisition  process  by  im¬ 
posing  limitations  upon  the  conduct 
of  gowrnment  employees,  contractor 
representatives  or  contractors.  Be¬ 
cause  the  majority  of  those  statutes 
involved  laws  of  general  application, 
the  Panel  ultimately  focused  on  se\’- 
eral  key  issues.  On  the  False  Claims 
Act,  fore.xample,  the  Pane!  recognized 
the  great  effectiveness  of  this  “whistle¬ 
blower"  statute;  but,  in  order  to  avoid 
conflicts  of  interest,  it  recommended 
amendments  to  preclude  qui  tarn  suits 
filed  either  by  government  employees 
acting  on  knowledge  gained  during 
the  course  of  their  employment  or  by 
anyone  using  information  learned 
through  the  operation  i^f  a  voluntary 
disclosure  program.  The  Panel  also 
recommended  that  the  courts  be  given 
authority  to  reduce  plaintiff  awards 
in  qui  ta:v  cases  where  the  plaintiff 
played  a  role  in  the  fraud  or  deliber¬ 
ately  delayed  reporting  it. 

On  ethics  laws  affecting  those  en¬ 
gaged  in  defense  procurement,  the 
Panel  concluded  that,  although  the 
recent  promulgation  of  uniform,  gov¬ 
ernment-wide  standards  by  the  Of¬ 
fice  of  Government  Ethics  had  met  a 
long-standing  need,  these  new  stan¬ 
dards  had  now  made  a  number  of 
statutes  obsolete.  Repeals  were  rec¬ 
ommended  for  them  as  well  as  a  num¬ 
ber  of  overlapping  “revolving  door" 
laws.  Repeal  of  the  Byrd  Amendment 
was  also  recommended  because  the 
Panel  believed  that  it  duplicates  re¬ 
quirements  located  elsewhere  and 
imposes  unnecessarily  burdensome 
record-keeping  requirements  on  the 
DOD  and  its  suppliers. 

Prospects  for  Reform 

Despite  the  initial  enthusiasm  that 
greeted  the  Panel’s  report,  most  ob¬ 
servers  expect  that  the  enactment  of 
its  proposed  reforms  will  be  a  long 
process.  The  scope  and  length  of  the 
Panel’s  report,  as  well  as  personnel 
transitions  now  under  way  in  the  ex- 


ccutic'c  and  Icgislatiw  branches,  are 
important  factors.  The  Senate  is  ex¬ 
pected  to  hold  additional  hearings  later 
this  summer  in  order  to  hear  the  views 
of  the  DOD  and  other  government 
agencies  as  well  as  those  of  industn,'. 
The  House  Armed  Services  Commit¬ 
tee.  now  under  the  leadership  of  Rep¬ 
resentative  Ron  Dellums,  had  not 
scheduled  hearings  on  the  Panel's  re¬ 
port  by  press  time  but  was  said  to  be 
conducting  an  intensive  study  of  its 
recommendations.  A  similar  review 
by  the  General  Accounting  Office 
should  also  be  completed  during  the 
summer. 

In  his  testimony  at  the  Senate  hear¬ 
ing.  Major  General  Slinkard  empha¬ 
sized  “that  a  really  concerted,  coop¬ 
erative  effort  between  the  ser\'ices, 
OSD,  and  the  Congress  will  be  neces¬ 
sary  to  press  on  with  this.""  Ry\DM 
Vincent — who  retired  after  a  distin¬ 
guished  30-year  career  several  weeks 
following  that  hearing — also  stressed 
that  this  cooperative  approach  will 
be  essential  in  managing  a  process 
that,  to  succeed,  must  balance  the 
interests  of  many  different  constitu¬ 
encies.  Equally  important  was  the 
need  to  think  of  the  Panel’s  recom¬ 
mendations  as  a  “system  solution 
meant  for  the  long  haul.”  He  con¬ 
cluded,  “Congress  took  over  ten  years 
to  enact  the  reforms  of  the  Commis¬ 
sion  on  Government  Procurement,  but 


Senator  k'ff  Bingaman.  (D-N.M.),  a  leader  in 
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we  just  can't  wait  that  long  now,  l\ 
erything  else  has  changed:  our  nvs- 
tem  of  acquisition  laws  must  as  well." 
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GOVERNMENT-INDUSTRY  RELATIONSHIP 


PROCUREMENT  INTEGRITY 

A  Level  Playing  Field 

Chris  Scott 


I  n  1^88  the  media  riveted  public 
attention  on  procurement  integ¬ 
rity  by  reporting  on  the  FBI's  “Opera¬ 
tion  HI  Wind”  investigations,  targeted 
to  uncover  and  prosecute  purported 
unethical  and  criminal  Department 
of  Defense  procurement  practices. 
Briber}^  of  high-level  officials  and  re¬ 
lease  of  "inside,”  source-selection  sen- 
siti\'e  information  were  at  the  heart  of 
the  investigations.  During  the  next 
couple  years,  the  Congress  and  White 
House,  with  input  from  industry,  ne¬ 
gotiated  the  law  as  it  applies  today, 
and  amended  Section  27  of  the  Office 
of  Federal  Procurement  Policy  Act. 
This  was  written  into  the  Federal  Ac¬ 
quisition  Regulation  under  Section 
3. 104.  The  Act  intended  to  put  more 
meat  on  the  skeletal  guidelines  for 
preserving  a  “level  playing  field”  among 
competing  contractors.  You  should 
keep  in  perspective  that  although  Sec¬ 
tion  27  (the  “Act”)  advertises  increased 
attention  on  the  acquisition  process, 
integrity  of  the  government-industry 
relationship  is  not  a  novel  concept 
and.  in  fact,  was  addressed  in  preced¬ 
ing  statutes. 

The  Act  targets  procurement  per¬ 
sonnel  activities  during  critical  stages 
of  the  procurement  process.  Gener¬ 
ally,  during  the  conduct  of  a  procure¬ 
ment,  competing  contractors — which 
term  includes  their  officers  and  a  host 
of  representatives  —  should  not  know- 
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ingly;  (1)  communicate  overtly  with 
a  government  procurement  official 
regarding  future  employment  or  other 
business  opportunities;  (2)  offer  gra¬ 
tuities  to  a  procurement  official;  or 
(3)  solicit  or  accept  proprietary  or 
source-selection  information  pertain¬ 
ing  to  that  procurement  before  con¬ 
tract  award.  These  same  general  guide¬ 
lines  apply  in  complementary  fashion 
to  government  procurement  officials; 
not  to  seek  employment,  receive  gra¬ 
tuities,  or  disclose  sensitive  procure¬ 
ment  information.  The  Act  elabo¬ 
rates  on  the  government  activities 
relative  to  post-employment  and 
source-selection  information  disclo¬ 
sure. 

Two-year  Restriction 

Procurement  officials  are  restricted 
from  working  on  a  related  contract  for 
a  competing  contractor  within  2  years 
after  his/her  last  personal  and  sub¬ 
stantial  participation  in  the  related 
procurement.  This  restriction  also 
applies  to  first-  or  second-tier  sub¬ 
contractors  with  individual  contract 
value  greater  than  $100,000;  who  sig¬ 
nificantly  aided  the  prime  contractor 
in  the  prime  contract  negotiations  with 
the  government,  or  who  were  person¬ 
ally  selected  or  recommended  for  se¬ 
lection  to  the  prime  contractor  by  the 
procurement  official.  For  proprietary 
or  source-selection  information,  the 
Act  delineates  that  such  information 
should  be  released  only  to  individu¬ 
als  approved  by  the  head  of  the  agency 
or  designee  (down  to  the  contracting 
officer). 


As  a  thumbnail  sketch,  the  above 
may  seem  straightforward  when,  in 
fact,  the  opportunity  to  invoke  the 
law  hinges  on  interpretation  of  termi¬ 
nology.  Within  the  Act,  effort  is  made 
to  adequately  define  terms  like  "com¬ 
peting  contractor.”  "participated  per¬ 
sonally  and  substantially,"  “know¬ 
ingly,”  and  other  terms  that  in  common 
usage  wouldn't  appear  to  require  spe¬ 
cial  definition.  It  is  the  definitional 
clarification  of  these  terms  that  ser\'es 
the  purpose  of  limiting  liability  un¬ 
der.  and  invocation  of.  the  law.  How¬ 
ever,  as  a  program  manager,  you  should 
focus  initially  on  three  terms  that  lie 
at  the  heart  of  acquisition  —  “pro¬ 
curement  official,”  "during  the  con¬ 
duct  of.. .[a]  procurement,”  and  “source- 
selection  information.”  While  other 
terms  are  more  definitional  in  their 
applications,  these  last  three  get  to 
the  soul  and  risk  of  the  procurement 
process.  Awareness  of  their  limiting 
language  can  help  the  program  man¬ 
ager  preserve  integrity  of  the  procure¬ 
ment  process. 

In  the  FAR,  a  procurement  official 
is  any  civilian  or  military  official  or 
employee  who  participates  personally 
(directly)  and  substantially  (significant 
involvement)  in  any  number  of  pro¬ 
curement-related  activities:  drafting, 
reviewing  or  approving  a  specifica¬ 
tion  or  statement  of  work;  preparing 
or  developing  the  procurement  request; 
and,  the  string  of  events  from  solicita¬ 
tion  preparation,  through  proposal 
evaluation  and  negotiation,  to  con¬ 
tract  formation,  review  and  approval. 
These  activities  fairly  cover  signifi- 
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cant  events  of  the 
procurement  pro¬ 
cess;  but.  what  draws 
most  discussion  is  the 
hairsplitting  of  personal 
and  substantial  par 
ticipation.  Corral¬ 
ling  the  errant  pro¬ 
curement  official 
was  a  major  argu¬ 
ing  point  in  the 
Act's  creation. 

When  Does  It 
Start  and  End? 

During  the 
conduct  of...lal 
procurement 
begs  the  ques¬ 
tion:  When 
does  it  start  and 
end?  The  answer 
defines  when  the 
Act's  provisions 
come  into  play.  In 
the  law,  this  means 
"the  period  begin¬ 
ning  on  the  earliest 
date  upon  which 
an  identifiable, 
specific  action  is 
taken  for  the  par¬ 
ticular  procurement 
and  concluding  upon 
the  award  or  modifi¬ 
cation  of  a  con¬ 
tract  or 


the  cancellation 
of  the  procure¬ 
ment;  provided, 
however,  that  in  no 
event  shall  the  con¬ 
duct  of  the  pro¬ 
curement  be 
deemed  to  have 
begun  prior  to  the 
decision  by  an 
authorized 
agency  offi¬ 
cial  to  satisfy 
a  specific  agency 
need  or  requirement  by 
procurement."  Note 
that  this  definition 
applies  to  each 


contract  award  or  modification,  thus 
setting  up  a  string  of  applicable  lime 
frames.  Drafting  a  specification  or 
statement  of  work  is  the  first  e.xamplc 
listed  in  the  FAR  when  it  may  be 
decided  that  a  procurement  has  started, 
Tven  this  definition  has  been  argued 
as  an  inconclusive  statement  of  "this 
is  the  start."  The  burden  now  lies 
within  each  agency's  pur\'ietv  to  de¬ 
fine  when  a  procurement  starts;  within 
DOD,  this  has  led  to  Service-  and 
activity-specificguidance.  which  gen¬ 
erally  has  redefined  the  start  to  occur 
later  in  the  process.  For  example, 
one  activity  considers  the  start  to  be 
when  the  final  solicitation  is  ready  for 
distribution  to  the  contractor(s). 


Progrom  Monoger 


Remember,  from  a  program- 
management  perspective,  the  intent 
of  the  Act  was  to  tweak  our  procure¬ 
ment  process  to  a  tighter  level  of 
integrity.  At  the  macro  level,  the 
philosophy  is  commendable.  At 
the  micro/operational  level, 
the  opportunity  for 
mistakes  —  unwitting  or 
willful  —  are  countless. 

Source-selection  information  is 
defined  by  the  Act  as  that  which  ( i) 
the  disclosure  of  which  to  a  compet¬ 
ing  contractor  would  jeopardize  the 
integrity  or  successful  completion  of 
the  procurement  concerned;  and.  (2) 
is  required  by  statute,  regulation  or 
order  to  be  secured  in  a  source-selec¬ 
tion  file  or  other  facility  to  prevent 
disclosure.  This  broad  guidance  then 
includes  a  list  of  candidates  generally 
falling  under  cost  or  price  data  cat- 
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C4,’orics,  selection  plans,  evaluations 
and  rankings,  or  information  specifi- 
callv  markkl  as  “SOURCt:  SELEC¬ 
TION  ! '  ORMATION"  and  accorded 
that  piv  .ective  status  by  the  agency 
head  or  designee  {often  the  contract¬ 
ing  officer).  Again,  it  Las  been  the 
separate  Serx’ice's  decision  to  expand 
or  clarify  these  terms. 

Contracting  officers,  procurement 
officials  and  agency  heads  must  cer¬ 
tify  their  compliance  with  the  Act  in 
procurements  exceeding  S  100.000. 
Regarding  a  procurement  official’s  pre¬ 
conditions  to  performance  of  duties, 
there  is  an  absolute  requirement  to 
certify,  without  regard  for  procurement 
dollar  value.  Competing  contractors 
(but  not  subcontractors,  unless  re¬ 
quested  by  primes)  must  certify  com¬ 
pliance,  both  through  solicitation  and 
contract  provisions.  Violations  of  the 
law  can  involve  many  remedies,  among 
them  cancellation  of  the  procurement 
action,  disbarment,  termination  for 
default,  and  even  civil  and  criminal 
penalties. 


Plea.s  of  Ignorance 

To  avoid  pleas  of  ignorance  after 
the  fact,  the  Act  levies  an  obligation 
to  inquire  when  it’s  unclear  whether 
or  not  the  law  has  application  in  any 
one  situation,  regarding  process  ac- 
tix  ities  and  conduct  of  players.  For 
procurement  process  issues,  your  first 
point  of  contact  is  the  contracting  of¬ 
ficer.  Each  agency  is  required  to  have 
an  ethics  advisor  whose  expertise  and 
counsel  should  be  taken  for  personal 
conduct  and  employment  discussions. 
Some  advisory  offices  have  established 
training  programs  to  promote  adher¬ 
ence  to  the  law. 

So,  what  should  the  program  man¬ 
ager  take  away  from  this  compact  in¬ 
troduction?  Hopefully,  more  ques¬ 
tions:  What  are  my  local  guidelines 
on  procurement  integrity:  who  are  the 
program,  role-critical,  procurement 
officials  (or  other  agents)  whose  con¬ 
duct  should  come  under  scrutiny;  at 
what  stages  of  the  procurement  should 
I  be  most  wary  of  the  process’  integ¬ 


rity;  what's  the  breadth  of  source-se- 
icetion  information  1  diould  be  care 
fu!  to  secure  properlv;  how  do  1  use 
this  new  knowledge  to  help  manage 
the  program  without  fear  of  spoiling 
the  designed  integrity  of  our  acquisi¬ 
tion  operations? 

Level  of  Integrity 

Remember,  fron;  a  program-man¬ 
agement  perspective,  the  intent  of  the 
Act  was  to  tweak  our  procurement 
process  to  a  tighter  level  of  integrity. 
At  the  macro  level,  the  philosophy  is 
commendable.  At  the  micro/opera¬ 
tional  level,  the  opportunity  for 
mistakes  —  unwitting  or  willful  —  are 
countless. 

Managers  of  the  acquisition  pro¬ 
cess,  therefore,  should  use  this  intro¬ 
duction  to  hone  questions  about  how 
the  Act’s  provisions  apply  to  their  par¬ 
ticular  situations,  toward  sharpening 
subsequent  conversations  v\’ith  pro¬ 
fessionals  assigned  to  help  keep  in¬ 
tegrity  in  the  procurement  process. 


DEFENSE  ACQUISITION 
HISTORICAL  CENTER 


Contractor  Team  Begins  Work 


The  Department  of  Defense  Acquisition  Histori¬ 
cal  Center  received  a  major  boost  in  early  May 
when  a  contractor  team  began  work  to  develop  and 
define  further  the  Center’s  role,  policies  and  proce¬ 
dures. 

The  Center,  established  at  DSMC  in  1992  oy 
Under  Secretary  of  Defense  for  Acquisition  Don 
Yockey,  will  serve  as  an  archives  for  the  collection 
and  dissemination  of  acquisition  information.  Such 
a  repository  does  not  exist  in  the  Department.  In¬ 


formation  will  be  collected  voluntarily  from  various 
sources  and  made  available  primarily  through  an 
electronic  database  clearinghouse.  The  project’s 
first  phase  calls  for  options  to  be  presented  by  No¬ 
vember  on  the  direction  and  goals  DSMC  will  select 
for  FY  1994  and  beyond. 

The  team  consists  of  prime  contractor  Arist  Cor¬ 
poration,  of  Alexandria,  Va.,  and  History  Associ¬ 
ates,  Inc.,  of  Rockville,  Md.  The  DSMC  project 
manager  is  Wilbur  D.  Jones,  Jr.,  Center  Director. 
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MYERS-BRIGG^INDICATOR 


EMPOWERING 
YOUR  TEAM 

Is  ZAPPing  the  Answer? 


ear  the  middle  of  my  second 

. . .  month  of  Program  Manage¬ 
ment  Course  (93- J)  at  the  Defense 
Systems  Management  College 
(DSMC),  all  students  received  a  copy 
of  class  biographies.  1,  like  ev'eryone 
else,  looked  at  my  photo,  sighed  and 
thought  “I  hope  this  really  isn’t  me.” 
The  person  in  the  mirror  never  seems 
to  match  the  photo.  It  should  not 
surprise  us,  then,  when  we  find  out 
that  others  also  perceive  us  differ¬ 
ently  than  we  perceive  ourselves. 

This  incident  is  the  catalyst  for  con¬ 
veying  some  important  lessons  learned 
from  the  management  development 
exercise  at  DSMC  and  my  reading  of 
a  wonderful  book  by  Dr.  William 
Byham  entitled  ZAPP!  The  Lightning 
of  Empowerment. 

Talking  a  Good  Game 

It  can  be  a  critical  mistake  for  man¬ 
agers  not  to  correct  self-deceiving  im¬ 
ages  of  themselves.  We  talk  a  good 
game  on  total  quality  management 
(TQM).  We  say  and  often  do  work 
toward  our  ultimate  challenge  of  cus- 
tomei  satisfaction.  However,  we  for¬ 
get  that  TQM  is  also  a  process-driven 
challenge  of  efficiency  and  effective¬ 
ness — an  engine  of  effectiveness  driven 


Mr.  Gierhart  is  Chief  of  the  Pro¬ 
gram  Management  Office,  Air-to-Air  Mis¬ 
sile  Project,  Program  Executive  Office, 
Tactical  Missiles,  Redstone  Arsenal,  Ala. 


Steve  Gierhart 

by  the  empowerment  of  the  team  and 
individual,  not  solely  by  the  manager. 

From  that  perspective  1  would  com¬ 
ment  that  most  managers  do  not  self- 
evaluate  accurately.  Sure,  we  can 
admit  we  are  part  of  the  problem.  But 
we  are  often  blissfully  naive  and  ig¬ 
norant  of  how  we  are  part  of  the  prob¬ 
lem.  Moreover,  removing  ourselves 
as  obstacles  can  be  as  difficult  as 
understanding  how  we  became  the 
obstacle.  Regardless,  it  goes  back  to 
the  mirror.  A  manager  may  look  like 
a  donkey  to  everyone  but  himself. 

The  manager  is  most  effective  when 
all  people  working  the  issue  are  effec¬ 
tive.  The  effectiveness  quotient  is 
dependent  not  only  on  the  efficiency 
of  the  process  but  on  the  right  num¬ 
ber  and  types  of  knowledgeable  and 
contributing  team  members  who  are 
motivated.  If  they  are  not  motivated, 
a  big  contributor  can  be  the  self-de¬ 
ceived  manager,  the  manager  who  is 
often  the  most  technically  knowledge¬ 
able  individual  but  who  is  unable  to 
harness  the  superior  capability  and 
knowledge  of  the  team.  Make  the 
manager  effective  with  the  team,  and 
you  make  the  process  significantly 
more  effective.  Importantly  for  you 
and  others,  “doing  our  eight  to  ten” 
becomes  something  to  look  forward 
to,  instead  of  dreading. 

Dry  Reading  Made  Enjoyable 

Now,  hat  does  ZAPP!  have  to 
do  with  this  Well,  Professor  Mary-jo 


Hall  assigned  our  sec¬ 
tion  of  Class  93-1  the 
responsibility  to  read 
and  write  about  a  man¬ 
agement  development 
book  and  apply  the  con¬ 
cepts  to  our  joD.  I  chose 
ZAPP!  The  book  is  reality- 
mixed  fantasy;  drv'  learning 
made  enjoyable. 

My  synopsis  of  the  book 
weaves  in  discussion  of  an¬ 
other  management 
tool,  the  Myers- 
Briggs  Typ>e  Indica¬ 
tor  (MBTI).  The 
MBTI  suggests 
that  our  behav- 
ior  is  powerfully 
shaped  by  our 
preferences, 
which  are  cat- 
e  g  o  r  i  z  e  d 
along  four  di¬ 
mensions.  Those 
four  dimensions  are  ex- 
traversion/introver- 
sion,  sensing/intu¬ 
ition,  thinking/ 
feeling  and  judg¬ 
ing/perceiving. 

Anyone  can  be 
tested  and  placed 
in  a  preference  that 
is  a  combination  of 
the  four  dimen¬ 
sions.  Whatever  the 
category,  it  is  neither 
good  nor  bad.  However, 
all  type  categories  react,  col- 
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led  miormation  and  make  deeisiuns 
somewhat  dilferentlv.  Bv  knowing 
these  preferences  about  ourselves  and 
our  employees,  man.igersean  be  more 
e fleet ive—and  minimize  the  possibil¬ 
ity  of  becoming  the  donkev  in  the 
mirror. 


Bugle  Call  to  Wake  Up 


What  follows  is  more  than  a  school 


h  prerequisite.  It  is  a  bugle  call  to  awake 
1  and  clean  our  mirrors.  Then,  our  rice 
bowls  need  to  be  shaken.  They  are 
full  of  bugs. 


Employees 
must  feel 
they  have  the 
responsibility 
and  power  to 
kill  dragons 
and  put  out 
fires...  that’s 


ZAPPing! 


Dr.  loe  Mode  and  Mr.  Steve  or  How 
I  Slopped  Worry'ing  and  Learned  to 


Love  the  ZAPP!  They  call  me  MIS¬ 
TER  Steve.  I  am  an  ENTI  (an  extra- 
vert,  intuitive,  thinking  and  judging 
personality  sometimes  known  by  other 
expletives)— bad  news  for  the  20 
people  in  my  division.  You  see,  I 
tend  to  be  tough-minded,  impersonal. 
I  don’t  consciously  hurt  people’s  feel¬ 
ings.  Before  Joe  Mode  appeared  1 
thought  I  cared  about  my  people:  er. 
about  our  team.  But  I  tend  to  cut 


[  them  off  when  they  have  ideas,  take 
control.  As  joe  Mode  would  say,  'T 
really  Sapp'em.” 
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It  is  not  that  ENTIs  are  awful.  On 
the  contrary',  we  have  excellent  traits 
to  contribute.  We  are  analytical  and 
consistently  rely  on  reasoning  capa¬ 
bilities  to  dissect  and  effectively  orga¬ 
nize  ideas  and  methods  of  putting 
out  little  and  big  (dragon)  fires.  We 
tend  to  hog  the  fire  hose  ourselves. 
We  love  putting  out  fires.  We  forget 
others  do  too.  We  are  visionary;  in 
fact,  we  love  to  let  people  know  just 
how  visionary  we  are. 

As  you  see,  it  is  not  a  balanced 
picture.  The  good  and  the  bad  some¬ 
times  present  the  ugly;  that’s  SAPP. 
If  I  listen  to  foe,  I  can  empower  people; 
that’s  ZAPP. 

ZAPP  is  letting  others  on  my  team 
take  control  of  their  jobs;  letting  each 
see  how  to  contribute  to  the  team; 
letting  the  ZAPP  give  a  warm  and 
fuzzy  feeling  of  accomplishment;  giv¬ 
ing  them  a  chance  to  put  in  more 
than  the  eight  hours. 

But,  I’m  rambling  without  letting 
you  know  who  loe  Mode  is  and,  more 
importantly,  explaining  the  power  of 
ZAPP.  Joe  Mode  and  I  crossed  paths 
through  a  book  I  read  during  the  Pro¬ 
gram  Management  Course  at  the  De¬ 
fense  Systems  Management  College. 
The  book  is  by  William  Byham  and 
Jeff  Cox  and  is  called  ZAPP!  The 
Lightning  of  Empowennent.  It  describes 
the  remarkable  Joe  Mode  and  his 
employee,  Ralph  Rosco,  inventor  of 
the  Ralphotator  and  discoverer  of  the 
more  remarkable  twelfth  dimension, 
the  realm  of  ZAPP. 

In  a  nutshell,  Joe  was  supervisor 
of  Department  N  at  the  Normal 
Company,  which  manufactured  and 
sold  the  normalator.  The  Normal 
Company  was  organized  under  the 
credo  of  "The  managers  do  the  think¬ 
ing.  The  supervisors  do  the  talking 
and  the  employees  do  the  doing.” 
That  seemed  to  work  before  the 
Japanese  found  Dr.  W.  Edwards 
Deming.  Then,  the  (Berlin)  Wall  Fall 
broke  the  joist  of  the  (Defense  Bud¬ 
get)  War  Floor. 


The  good 
manager  gives 
proper 
directions 
(boundaries 
and  goals,  not 
how  to  solve 
the  problem), 
enables 
knowledge  and 
resources,  and 
provides 
support. 

Joe  Mode,  an  organized  supervi¬ 
sor,  always  wrote  down  problems  as 
he  saw  them — and  the  symptoms. 
None  of  the  employees  seemed  to 
enjoy  the  work.  They  were  unpro¬ 
ductive  and  bored — mostly  zombies 
going  through  motions  dictated  by  Joe 
and  the  Normal  organization. 

Department  N(ormal) 

Ralph  also  was  like  this,  except 
one  day  in  the  remote  area  of  Depart¬ 
ment  N  where  he  worked,  the  idea  of 
the  Ralphotator  came  to  him.  Ralph 
designed  it  undisturbed  even  though 
joe  responded  negatively — ^and,  the 
Ralphotator  worked!  Ralph  fired  it  up 
and  vanished  into  what  became  knovw 
as  the  twelfth  dimension  where,  in 
the  eyes  of  the  beholder,  reality  was 
warped  into  literal  fantasy  images  of 
how  the  Normal  Company  bungled 
through  the  day.  Dragons,  large  and 
small,  happily  started  and  spread  fires 
that  wrecked  havoc  in  the  workplace. 
When  fire  hoses  were  brought  out, 


supcrvij,ors  drcs^.cd  in  m!1v  outfits, 
grabbed  the  hoses  and  tried  to  pat 
out  the  fires,  but  thev  were  largelv 
ineffective.  Department  emplovees 
plodded  about  as  zombies  or  mum¬ 
mies.  unable  to  contribute  much  dur¬ 
ing  the  day  except  the  exact  process 
or  procedure  programmed  into  their 
memories.  .Nkist  importantly,  when 
the  faintest  glow  of  independence  and 
ideas  started  to  trickle  out.  a  manager 
or  supervisor  could  easily  stop  the 
glow  with  a  SAPP  which  soi  mded  much 
like  air  evaporating  from  a  balloon. 

Department  Z(app!) 

The  difference,  however,  as  Ralph 
found  out,  was  in  Department  Z.  Here, 
to  his  amazement,  people  seemed  to 
meet  with  success  against  the  drag¬ 
ons.  The  supervisor.  Lucy  Storm,  did 
not  take  the  fire  hose.  With  a  few 
words  from  Lucy,  dents  and  fire-burnt 
armor  reshaped  and  shined.  The  em¬ 
ployee  knights  then  w'ent  back,  forced 
dragons  out  and  put  out  the  fires. 
They  w'orked  as  teams,  instead  of 
bumbling  against  each  other.  Every¬ 
where  Department  Z  glowed  from  the 
fire  and  lightning  of  a  strange  energx’ 
emanating  between  team  members  and 
from  Lucy.  It  was  to  be  called  ZAPP. 

Happily  for  the  rest  of  us  and  the 
Normal  Company.  Joe  Mode  acci¬ 
dently  found  out  about  both  ZAPP 
and  the  twelfth  dimension.  With  his 
pizzazz  for  the  written  word,  intellec¬ 
tual  curiosity  and  tolerance  for  new 
ideas  that  worked,  Joe  Mode  pressed 
Ralph,  and  later  Lucy,  to  dissect  and 
analyze  important  aspects  of  ZAPP 
and  how  they  worked.  Moreover,  he 
wrote  them  down. 

Now,  the  lightning  of  ZAPP  can 
work  for  me! 

What  I  Will  Do 

When  1  return  to  my  job  in  June,  1 
intend  to  initiate  actions  and  personal 
and  office  changes  that  I  hope  will 
cultivate  the  climate  for  enzapping. 
instead  of  ensapping.  First,  one  month 
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before  leaving  1  will  call  my  adminis¬ 
trative  officer  and  ask  her  to  buy  cop¬ 
ies  of  ZAPP!  with  the  go\’ernment  credit 
card.  Hopefully,  they  will  be  there 
when  I  return.  Then.  I  will  ask  first- 
line  supervisors  within  my  division  to 
read  the  book  so  that  we  have  a  com¬ 
mon  understanding  of  ZAPP. 

We  will  have  a  conference  on  the 
book  and  management  tools  like  MBTI. 
If  appropriate,  we  will  contract  with 
the  Defense  Systems  Management 
College  to  have  project  employees  take 
the  MBTI.  My  supervisors  and  I  need 
to  understand  what  motivates  each 
employee  within  the  project  office. 
To  be  more  effective,  we  must  begin 
to  work  as  a  team,  trust  employees, 
and  help  problem  employees  develop 
a  positive  attitude  toward  their  work, 
even  if  that  means  extra  coaching.  1 
may  have  logos  printed  for  distribu¬ 
tion,  inspired  from  the  book.  We  will 
work  toward  consistent  development 
of  each  member's  self-esteem  with 
empathy  and  listening,  asking  for  their 
help  to  solve  problems,  instead  of  telling 
them  how  to  solve  problems.  As  a 
manager,  I  will  focus  on  creating  the 
environment  where  ZAPPing  is  a  re¬ 
ality.  1  will  provide  resources  and 
remove  barriers. 

Sharing  Responsibility 

Key  in  this  process  is  for  the  man¬ 
agers  to  offer  help  without  taking  re¬ 
sponsibility,  sharing  responsibility 
without  abandoning  it.  Hopefully, 
we  will  develop  this  method  through 
situational  control  of  the  team  mem¬ 
ber  and  the  unique  circumstance  at 
hand  and  without  over-control.  While 
I  have  not  used  teams  in  the  past  (vs. 
the  individual  or  the  branches  within 
my  division),  by  using  other  tools  I 
expect  to  learn  in  the  Program  Man¬ 
agement  Course  and  this  book,  I  will 
strive  to  find  situations  where  the  team 
approach  will  be  more  successful  in 
accomplishing  a  task  or  putting  out 
a  fire. 

I  recognize  that  ZAPPl  embodies 
many  precepts  and  concepts  of  total 


quality  management,  to  which  wc  giv  e 
lip  service  without  trv'ing  to  under¬ 
stand.  Already,  my  experience  in  the 
DSMC  Program  Management  Course 
has  helped  me  appreciate  total  qual¬ 
ity  management. 

ZAPP!  has  brought  that  into  focus 
mere  than  any  TQM  briefing  or  video 
lesson  to  date. 

Epilogue 

Here  are  loe  Mode’s  Key  Principles 
of  ZAPP. 

— Maintain  self-esteem 

— Listen  and  respond  with  empa¬ 
thy 

— Ask  for  help  in  solving  problems 

(The  team  is  superior  in  capability 
and  knowledge  than  the  mantiger 
alone.) 

—Offer  help  without  taking  respon¬ 
sibility  (The  soul  of  ZAPP) 

— When  delegating  responsibility, 
set  controls  but: 

Don’t  overcontrol 

Don’t  abandon  control 

Use  situational  control,  including 
performance  feedback 

— To  channel  action,  establish: 

Key  result  areas  (What  is  the 
direction  we  want  to  go?) 

Measurement  criteria  (How  do 
we  know  we  are  progressing?) 

Goals  (How  do  we  know  we  have 
finished?) 

— The  good  manager  gives  proper 
directions  (boundaries  and  goals,  not 
how  to  solve  the  problem),  enables 
knowledge  and  resources,  and  pro¬ 
vides  support. 

I  don't  know  about  you,  but  I  pre¬ 
fer  to  see  a  real  person  in  the  mirror, 
not  a  donkey  in  a  costume.  Let  the 
ZAPP  brighten  your  day.  Do  what 
you  can  to  reverse  the  donkey 
paradigm. 
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ANSWERING  QUESTIONS 


MANAGING  TECHNOLOGY 


Enhancing  the  Daily  Management 


jT  hf  United  Stares’  recent  track 
record  for  growing  and  apply¬ 
ing  emerging  technologies  relative  to 
many  of  its  foreign  counterparts  is 
not  good.  Recent  documentaries  in¬ 
dicate  that  an  average  of  40  years 
passes  between  technology  concep¬ 
tion  and  deployment  throughout  an 
industry. 

The  high-technology  arena  fares  a 
bit  better  with  an  average  of  20  to  25 
years.  By  comparison,  many  of 
America's  trading  partners  have  re¬ 
duced  the  time  to  transition  technol¬ 
ogy  from  the  research  and  develop¬ 
ment  (R&D)  laboratory  to  the 
manufacturing  floor  to  a  matter  of  15 
to  20  years.  Additionally,  these  for¬ 
eign  competitors  are  now  attracting 
top-flight  U.S,  research  and  develop¬ 
ment  talent  to  their  shores  and  have 
significantly  increased  their  internal 
generation  of  R&D  pjersonnel.  The 
United  States  must  dramatically  im¬ 
prove  the  way  it  perpetuates  technol¬ 
ogy  to  remain  economically  and,  ulti¬ 
mately,  militarily  competitive.  This 
paper  offers  suggestions  on  improv¬ 
ing  the  daily  management  of  technol¬ 
ogy.  A  forthcoming  article  will  offer 
suggestions  on  national  technology 
growth  stimulating. 

Introduction 

TTie  last  two  decades  can  be  de¬ 
scribed  as  the  era  of  technological 
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explosion,  driven  in  part  by  increas¬ 
ing  competitive  pressures  to  produce 
acceptable  products  and  ser\'icos  to 
consumers  at  lower  prices,  and  by 
the  Cold  War  arms  and  space  race. 
While  the  increased  introduction  of 
these  technologies  in  the  workplace 
offer  great  promise  for  productivity 
and  quality  improvement,  it  is  doubt¬ 
ful  whether  there  is  adequate  infra¬ 
structure  in  place  to  manage  their 
application  effectively.  The  need,  there¬ 
fore,  exists  for  examining  some  basic 
technology  management  questions  that 
frequently  surface. 

1)  Wh.at  is  encompassed  in  the 
concept  of  managing  technology? 

2)  What  are  the  necessary  mana¬ 
gerial  qualities  and  organizational 
structures  required  to  attain  efficient 
technology  development  and  imple¬ 
mentation? 

3)  What  are  the  new  technologies 
that  can  be  harnessed  to  significantly 
accelerate  technology  growth  in 
total? 

Managing  Technology  Defined 

Managing  technology  at  the  enter¬ 
prise  level  can  be  defined  in  many 
ways,  and  none  are  necessarily  right 
or  wrong.  Differences  usually  occur 
in  the  scope  of  the  elements  compris¬ 
ing  technology  management.  The  pro¬ 
posed  definition  offered  focuses  on 
four  major  elements  including: 

1)  A  product  life-cycle  perspective; 
i.e.,  from  concept  to  disposal 


2)  The  leveraging  of  human  re¬ 
sources  and  other  assets  by  optimiz¬ 
ing  the  relationship  among  the 
enterprise's  internal  technology  func¬ 
tions 

3)  Optimizing  the  integration  of  ac¬ 
tivities  between  the  enterprise's  tech¬ 
nology  groups  and  external  technol¬ 
ogy  groups  having  common  technical 
interests 
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■4)  The  process  of  integrating  sci¬ 
ence.  research  and  engineering  with 
product  development  and  manufac¬ 
turing  to  attain  the  enterprise's  goals 
and  objectives  effectively,  efficiently 
and  economically. 

Next-generation  Technology 

Enterprises  control  the  current  tech¬ 
nology  used  to  design  and  produce 
products,  scA'ices  and  capabilities. 
However,  technological  change  in  large 
steps,  commonly  called  “next  genera¬ 
tion  technology.”  opens  dominant  new 
competitive  positions  during  transi¬ 
tion  from  current  controls  to  next- 
generation  technology.  Examples  in¬ 
clude  electrostatic  copying,  laser 
printing,  atomic  energy,  guidance, 
stealth  aircraft,  etc.  In  the  transitioning 
from  old  technology  to  the  next  gen¬ 
eration,  new  enterprises  are  created 
and  old  enterprises  fail. 


The  enterprise  strategy  needed 
for  managing  technologx'  requires  look¬ 
ing  beyond  the  financial  budgeting 
practices  currently  used  for  business 
planning.  Such  practices  encourage 
small  step  improvements  in  existing 
technologies.  To  be  competitive  in 
today’s  markets,  the  enterprise  must 
plan  for  the  implementation  of 
next-generation  technohgy.  Imple¬ 
menting  next-generation  requires 
a  significantly  shorter  product- 
development  life  cycle  with  a  keen 
focus  on  producibility  and  process 
costs. 

Vigilance,  vision,  energy  and  com¬ 
petence  are  executive  qualities 
necessary  to  accomplish  the  strategic 
reorientations  required  for  next-gen¬ 
eration  technology.  A  strategic  team 
is  needed  because  next-generation 
technology  requires  a  portfolio  of 
competence:  engineering,  marketing, 


manufacturing,  personnel  and  finance. 
One  major  problem  associated  with 
bringing  about  the  strategic  reorien¬ 
tation  required  for  ne.xt-generation  tech¬ 
nology  is  consensus  creation  and  car- 
rying  out  needed  organizational 
changes.  A  corollary'  problem  is  re¬ 
vising  strategic  reorientation  as  expe¬ 
rience  points  out  mistakes  and'or  weak¬ 
nesses  in  the  vision. 


Organization  theorists  ha\'e  argued 
that  effective  organizations  experience 
periods  of  relative  stability  interrupted 
by  short  strategic  reorientations.  Or¬ 
ganizational  change  can  be  viewed 
as  a  kind  of  evolution  stimulated  by. 
and  responding  to,  change  in  exog¬ 
enous  conditions.  Effective  top-level 
leadership  is  able  to  make  this  strate¬ 
gic  reorientation  without  damaging  the 
enterprise  infrastruture. 

Conversely,  ineffective  top-level 
leadership  generally  has  been  the  major 
reason  for  enterprise  decline  during 
next-generation  technolog>'  transition 
periods. 

Research  studies  suggest  the 
following  concepts  be  used  in 
preparing  for  next-generation  tech¬ 
nology. 

— Enterprise  research  must  strate¬ 
gically  plan  for  next-generation  tech¬ 
nology,  best  accomplished  through  the 
aid  of  an  industrial/university/govern¬ 
mental  research  consortium. 

— Enterprise  management  must 
plan  tactically  for  next-generation  tech¬ 
nology,  best  accomplished  through  a 
joint  effort  among  the  enterprise's  or¬ 
ganizational  divisions. 

— Agile  manufacturing  is  required 
to  enable  shortening  the  product-de¬ 
velopment  life  cycle  and  to  provide  a 
means  of  economically  manufactur¬ 
ing  small  volumes. 

— Long-term  financial  planning  that 
focuses  on  attaining  adequate  capital 
to  finance  technology’s  development 
needs  is  required. 
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—Personnel  planning  and  devel¬ 
opment  are  required  to  transition 
knowledge  bases  and  skill  mixes  into 
next-generation  technology. 

—Organizational  structures  and 
culture  should  be  designed  to  encour¬ 
age  innovation,  foster  an  entrepre¬ 
neurial  modus  operandi.  and  accom¬ 
modate  strategic  reorientations. 

It  is  important  for  the  enterprise  to 
structure  a  technology  policy  that  cre¬ 
ates  or  sets  the  stage  for  realization  of 
innovative  aspirations.  Some  ways  to 
accomplish  that  objective. 

— Concentrate  on  selected  technol¬ 
ogy  selection,  specialization  or  em¬ 
bodiment. 

—Improve  the  level  of  competence, 
emphasis  on  basic  research,  applied 
research,  and/or  development  engi¬ 
neering. 

—Identify  sources  of  technologi¬ 
cal  capability,  internal  vs.  external. 

—Invest  in  research  and  develop¬ 
ment,  and  staffing. 

—Be  sensitive  to  competitive  tim¬ 
ing,  initiative  vs.  responsiveness. 

—Establish  a  responsive  research 
and  development  organization  and 
policies,  flexible  or  structured. 

The  integration  of  technology  strat¬ 
egy  into  the  enterprise's  business  plan 
should  be  accomplished  early  and 
updated  as  required.  The  following 
considerations  are  recommended. 

— Identify  all  distinct  technologies 
and  subtechnologies  in  the  value 
chain. 

— Determine  the  likely  path  of 
change  of  key  technologies. 

— Determine  which  technologies 
and  potential  technological  changes 
are  most  significant  for  competitive 
advantage  and  industry  structure. 


— Assess  the  enterprise's  relative 
capabilities  in  important  technologies 
and  the  cost  of  making  improvements. 

—Select  a  technology  strategy,  en¬ 
compassing  all  important  technolo¬ 
gies,  that  reinforces  the  enterprise's 
overall  competitive  strategy. 

Getting  Started 

Organizations  intending  to  man¬ 
age  technology  must  recognize  that 
certain  skills  are  necessarv  and  must 
be  acquired  if  not  internally  avail¬ 
able.  Technical  professionals  should 
be  given  opportunities  to  broaden  their 
horizons  by  gaining  additional  expe¬ 
rience  in  a  multiplicity  of  technology 
functions  as  well  as  dealing  with  us¬ 
ers  of  their  own  technology.  The  mana¬ 
gerial  attributes  deemed  highly  desir¬ 
able  for  managing  technology  are  as 
follow. 

— An  understanding  that  technol¬ 
ogy  exists  to  serve  the  interests  of  the 
enterprise  and  is  expected  to  make  a 
contribution  to  the  success  of  the  en¬ 
terprise. 

—A  solid  technical  contribution 
track  record  in  researen,  development 
and  manufacturing  with  a  focus  on 
technology  approaches  that  meet  the 
needs  of  the  user. 

— A  broad  interest  and  knowledge 
of  a  broad  area  of  science  and  engi¬ 
neering  technologies;  knowledge  and 
understanding  of  where  and  how  those 
technologies  could  enhance  the  per¬ 
formance  of  the  enterprise. 

— A  working  knowledge  of  the 
principles  embodied  in  low-risk 
disciplined  engineering  and  associ¬ 
ated  best  business  practices.  Within 
the  Department  of  Defense  (DOD) 
two  publications,  DoD4245.7-M,  Tran¬ 
sition  From  Development  to  Produc¬ 
tion,  and  Solving  the  Risk  Equation, 
and  companion  supplement  NAVSO 
P-6071,  Best  Practices,  have  been  de¬ 
veloped  and  define  engineering  and 
business  practices  conducive  toward 


attaining  a  low-risk  dcx'clopmcnl 
effort. 

— A  fundamental  grounding  in 
management  iheorv  and  practice  as 
well  as  related  areas  of  finance,  busi¬ 
ness  law  and  quantitative  methods; 
enabling  effective  use  of  powerful 
management  tools,  such  as  the  Ven¬ 
ture  lA'aluation  and  Review  Technique, 
which  facilitate  the  conduct  of  eariv 
trade-off  evaluations  to  enable  screen¬ 
ing  out  infeasible  technology  alterna¬ 
tive. 

— A  knowledge  of  the  business  unit 
and  the  industrc'  and  its  competitors. 

—  An  understanding  of  the  global 
situation  (In  the  Army,  the  logistics 
and  acquisition  management  program 
of  Army  Acquisition  Corps  graduate 
would  have  a  comparable  breadth  and 
depth  of  background). 

—An  innate  desire  for  continuous 
learning  and  exploration:  the  creative 
generalists  who  synthesize  business 
and  technologv'. 

—The  ability  to  work  with  people 
at  all  levels;  to  communicate  in  an 
understanding  language:  to  put  integ¬ 
rity  as  the  top  priority  for  success. 

— An  ability  to  manage  and 
operate  within  an  employee-empow¬ 
ered  group.  The  ironfisted  autocratic 
individual  may  make  an  excellent 
battlefield  commander,  but  is  an 
impediment  to  stimulating  individual 
team-member  resourcefulness  needed 
to  create  a  synergistic  developmen¬ 
tal  environment.  The  technology 
manager  must  demonstrate  a  work¬ 
ing  knowledge  of  the  four  key  con¬ 
cepts  that  have  to  be  put  in  place  to 
realize  effective  employee  empower¬ 
ment. 

1 )  Authority  and  Responsibility.  A 
common  complaint,  particularly  at 
lower-organizational  levels  is  “I  don’t 
have  the  authority  to  do....”  and  a 
common  excuse  is.  “that’s  not  my 
responsibility.” 
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2)  Know'kdgc  and  Skill.  It  docs 
little  good  to  delegate  authority  and 
responsibility  if  the  empowered  per¬ 
son  does  not  have  sufficient  knowl¬ 
edge  or  skill  to  make  a  sound  deci¬ 
sion. 

3)  Adequate  and  Timely  Informa¬ 
tion.  The  eyes  and  ears  of  the  organi¬ 
zation  assimilates  the  information  it 
gathers  and  transmits  it  to  constitu¬ 
ents.  It  lets  them  know  what  is  going 
on  and  whether  what  they  are  doing 
is  making  a  difference. 

4)  Confidenee  and  Self-esteem.  Or¬ 
ganizations  are  created  on  the  premise 
of  power  differentials  from  top  to  bot¬ 
tom.  Self-esteem  nurturing  and  con¬ 
fidence  building  are  not  enhanced  by 
the  enforcement  of  power  differen¬ 
tials.  but  rather  by  the  development 
of  personal  relationships.  Everyone 
arrives  at  the  workplace  with  five  un¬ 
spoken  relationship-enhancing  re¬ 
quests.  a)  Hear  me.  Listening  is  a 
way  to  show  that  one’s  input  is  valu¬ 
able.  b)  If  you  disagree  with  me, 
don't  make  me  a  bad  person.  Con¬ 
centrate  on  the  idea,  not  the  person, 
c)  Acknowledge  my  abilities.  By  us¬ 
ing  my  unique  capabilities,  an  orga¬ 
nization  gains  an  advantage,  d)  Look 
for  my  good  intentions.  Focusing  on 
good  intentions,  even  in  the  midst  of 
mistakes,  encourages  innovation  and 
risk-taking,  e)  Tell  me  the  truth.  Hear¬ 
ing  the  hard  truths  about  ourselves, 
helps  us  grow.  The  best  managers 
and  coworkers  confront  people  with 
hard  truths  in  a  skillful,  positive  man¬ 
ner. 

Implementing  Technology 

Many  foreign  manufacturers  and 
recently  a  few  isolated  U.S.  firms  have 
demonstrated  an  ability  to  design  and 
launch  competitive  products  in  sig¬ 
nificantly  less  time  than  is  typical  of 
mainstream  corporate  America.  These 
firms  have  organizational  and  employ¬ 
ment  policies  quite  different  from  those 
typical  of  the  United  States.  For  ex¬ 
ample,  senior  technical  employees  are 
considered  valuable  assets  to  the  de¬ 


sign,  development  and  production 
process  and  are  often  given  guru  sta¬ 
tus.  However,  similar  persons  in  this 
age  group  in  the  United  States  are 
typically  shunted  into  nondemanding 
roles  and/or  urged  to  consider  early 
retirement. 

These  rapid-product-development 
firms  typically  operate  technologv'  de¬ 
velopmental  efforts  within  a  simple 
three-layer  structure.  Top-level  man¬ 
agement  (level  3)  forms  design  and 
manufacturing  teams  under  the  project 
leader  guru  (level  2)  which  works  as  a 
united,  interdepartmental  design  group 
(level  1 ).  This  empowered  team  makes 
all  daily  design  decisions  required  to 
keep  the  project  on  schedule  and  within 
cost  and  performance  constraints.  Top- 
level  management  forms  the  team  and 
sets  broad  project  cost,  schedule  and 
technical  achievement  goals  that  are 
periodically  assessed  at  key  milestone 
review  points.  Team  members  are 
characterized  as  the  best  of  the  breed, 
maintaining  their  skills  at  the  appro¬ 
priate  technical  society’s  “certification 
level”;  i.e.,  the  cutting  edge  of  tech¬ 
nology.  Team  members  generally  are 
placed  in  face-to-face  contact  so  that 
problem  resolution  is  quick,  efficient 
and  completed  in  a  smooth 
nonantagonistic,  nonbureaucratic 
manner. 

This  rapid-product-development 
mode  of  operation  is  in  sharp  con¬ 
trast  to  the  predominate  U.S.  system 
of  numerous  disjointed  management 
layers  enmeshed  in  interdepartmen¬ 
tal  approval-chain  power  struggles. 
Today’s  U.S.  managers  seem  preoc¬ 
cupied  with  personal  power  attain¬ 
ment.  which  is  in  contrast  to  their 
fathers’  preoccupation  with  deliver¬ 
ing  next-generation  technology  to  the 
market  place. 

European  Airbus  Industrie  Corpo¬ 
ration  is  an  example  of  a  rapid  prod¬ 
uct-development  firm.  Using  a  simple 
guru-lead  empowered  design  team 
structure.  Airbus  was  able  to  intro¬ 
duce  its  initial  A-300  twin  jet  model 
several  years  before  Boeing  responded 


with  its  7o7  aircraft.  As  a  result,  .Air¬ 
bus  captured  a  significtint  part  of  the 
total  wide-body  market  even  though 
Boeing  originated  the  concept  and 
basically  dominated  the  market  until 
Airbus  launched  the  A-300. 


Artificial  Intelligence  Future 
Impact  on  Implementing 
Technology 

.Most  enterprises  focus  on  product 
drawings  as  the  principal  repository 
for  technical  data.  Historically,  this 
level  of  detail  proved  to  be  inadequate. 
Artificial  Intelligence  (AI)  will  signifi¬ 
cantly  aid  the  design  process  by  auto¬ 
mating  the  collection  and  associated 
inference  retrieval  of  engineering  de¬ 
sign  information  at  its  source.  These 
systems  will  enable  collecting  “ideas” 
and  the  associated  trial-and-error  re¬ 
sults  of  those  ideas.  Often,  such  de¬ 
cision  support  information  is  lost  over 
time.  For  example,  5  years  after  an 
assembly  was  developed,  engineers 
modifying  it  may  “reinvent  the  wheel,” 
even  mistakenly  alter  the  functional 
design.  By  capturing  the  reasons  for 
a  particular  design  decision  at  its 
source,  inaccuracy  and  later  expense 
can  be  avoided  when  installing  next- 
generation  technology. 

Another  example  of  the  type  of  AI 
design  support  tool  most  likely  to 
emerge  is  the  ability  to  capture  .he 
knowledge  embodied  in  engineering 
disciplines  in  a  “concurrent  engineer¬ 
ing”  expert  system.  This  expert  sys¬ 
tem  would  enable  cross  discipline 
trade-offs  like  electrical  apparatus  vs. 
mechanical  apparatus,  higher  levels 
of  logistics  support  vs.  designing  in 
higher  levels  of  machine  reliability, 
availability,  maintainability,  etc.  It 
will  enable  decision-makers  to  make 
interdisciplinary  trade-offs,  providing 
a  real-time  capability  for  making  truly 
integrated  and  concurrent  design  trade¬ 
offs.  The  concurrent  engineering  ex¬ 
pert  system  would  include  a  manu- 
facturi  ng  engineering  component  which 
features  an  emulation  capability  for 
conducting  throughput  performance 
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testing  of  computer-integrated  manu¬ 
facturing  and  flexible  manufacturing 
systems  layouts.  It  would  be  able  to 
select  candidate-standard  parts  from 
a  contractor-certified  parts  list  or.  for 
DOD,  the  Defense  Logistics  Agency 
standard-parts  list.  It  would  provide 
superimposed  computer  design  im¬ 
ages  of  the  standard  part  over  the 
part  being  designed,  to  enable  real¬ 
time  part  tailoring.  This  AI  system 
would  use  the  Product  Data  Exchange 
using  STEP  data  files  to  enable  data 
transfer  among  diverse  computer-aided 
design,  engineering,  manufacturing, 
inspection,  and  testing  (CAD/CAE/ 
CA.M/CAI/CAT)  systems.  (STEP  is  the 
international  standard  for  the  exchange 
of  product  model  data.)  It  would  con¬ 
duct  process  planning  for  piece  parts, 
group  technology  of  similar  parts,  pro¬ 
duction-line  scheduling,  and  material 
requirements  planning. 

Virtual  Reality  Future  Impact 
On  Implementing  Technology 

Virtual  Reality  (VR)  would  facili¬ 
tate  viewing  the  interrelationship  of 
parts  in  terms  of  how  well  they  inter¬ 
act  to  perform  their  function  and  how 


readily  they  can  be  a.s.sembled  and 
disassembled.  The  VR  has  the  po¬ 
tential  to  provide  the  designer  an  X- 
ray  and  a  normal  3-D  capability  to 
get  animated  views  of  the  mechanisms 
being  created.  Harnessing  and  tailor¬ 
ing  this  capability  to  aid  the  anima¬ 
tion  of  assembly  and  disassembly  op¬ 
erations  would  provide  a  major  step 
in  simplifying  maintenance  operations 
and  in  attaining  design  simplification. 
Design  simplification  usually  trans¬ 
lates  into  fewer,  less  complex  and  more 
robust  parts,  resulting  in  a  higher  level 
of  utilization  of  the  manufacturing  pro¬ 
cess  equipment  and  a  higher  quality 
product.  The  VR  would  provide  a 
means  of  facilitating  the  analytical 
steps  the  engineer  must  complete  to 
ensure  a  design  meets  or  exceeds  the 
criteria  of  design  for  manufacturability 
and  assembly. 

The  VR  coupled  with  Al  engineer¬ 
ing  algorithms  may  provide  such  a 
high  level  of  animation  and  analyti¬ 
cal  sophistication  that  hardware  pro¬ 
totypes  would  no  longer  be  required. 
The  VR  would  enable  functional  test¬ 
ing  while  AI  would  enable  endurance 
testing.  The  usability,  quality  and 


longevitv  of  the  product  mav  be  as¬ 
certained  "on  the  tube."  without  cut¬ 
ting  any  metal. 

Concluding  Remarks 

Managing  technology  is  a  major 
enterprise  respon.sibi!iiy.  If  it  sounds 
complex,  it  is;  but.  it  is  no  more  com¬ 
plex  than  most  other  issues  facing  the 
enterprise  today.  .Managing  technol¬ 
ogy  is  no  mystery.  However,  in  the 
United  States,  it  tends  to  be  the  part 
of  the  business  that  genwially  does 
not  receive  the  competent  leadership 
needed  to  keep  the  enterprise  com¬ 
petitive.  Rigorous  application  of  the 
concepts  and  ideas  presented  in  this 
article  could  help  reverse  that  trend. 
1  hope  the  United  States  won't  have 
to  wait  until  the  next  generation  of 
managers  before  these  fundamental 
management  concepts  can  be  imple¬ 
mented. 

As  Dr.  \V.  Edwards  Doming  ob- 
serv’ed,  japan  moved  from  being  the 
ridicule  of  quality  to  the  standard  of 
quality  only  after  a  new  set  of  manag¬ 
ers  applied  in  earnest  his  quality  prin¬ 
ciples. 
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BOOK  REVIEWS 


Subcontract  Planning  and  Organization:  A  Probus 
Guide  to  Subcontract  Project  Management  and  Control 

b\  Quentin  W.  Fleming  and  Quentin  I.  Fleming.  Probus,  Chicago,  1993,  pp.  209. 


SuLxontrnct  Planning  and  Organization,  the  latest  title  pub¬ 
lished  by  the  father-son  team  of  Fleming  and  Fleming,  is  the 
flagship  book  for  a  series  that  promises  to  demystify  the  art  of 
subcontracting  and  subcontract  management.  It  provides  a 
superb  o\'ervie\v  of  the  systems  subcontracting  process  noting 
that  each  subcontract  is  a  “project,''  by  itself,  best  managed  by 
using  project  management  techniques. 

The  text's  DOD  orientation  shows  up  at  the  beginning, 
tvhere  the  Flemings  describe  "program"  phases  involved  in 
major  system  acquisitions  and  how  subcontracting  fits  in.  They 
define  their  concept  of  subcontract  management  followed  by 
segments  on  organizational  modes  and  responsibilitv'  charters, 
including  a  timely  piece  on  subcontract  management  within 
integrated  product  teams  (IPTs).  There  is  an  extensive  discus¬ 
sion  of  "teaming”  in  the  context  of  joint-contractor  relationships 
including  legal  issues  and  practical  business  considerations, 
supplemented  by  a  suggested  teaming  agreement  questionnaire. 

The  make-or-buy  process  is  overvievved  along  with  comple¬ 
mentary  material  regarding  source  competition:  how  one  gets  it 
and  stays  out  of  trouble.  Risk  management  is  an  inherent  part 


of  the  process  and  the  authors  pro¬ 
vide  a  broad  perspective  on  this 
issue.  They  provide  a  sound  ap¬ 
proach  to  subcontract  risk  man¬ 
agement  and  add  insight  via  a  de¬ 
scription  of  the  (Defense 

Contract  Audit  Agency)  risk-assess¬ 
ment  model.  The  last  two  chap¬ 
ters  deal  with  contract  types  and 
preparing  subcontract  management 
plans:  the  latter  an  excellent  sum¬ 
mary  of  the  overall  process,  tying 
loose  ends  together.  There  is  an 
extensive  glossaiy'  of  unique  terms. 

The  authors  provide  examples  and  draw  from  professional 
literature  to  make  this  an  excellent  source  book. 

If  you  manage  a  large  project  or  have  an  interest  in  the 
subcontracting  process,  reading  this  book  will  be  time  well 
spent. 

Robert  E.  Feldan 
Torrance,  California 
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Engineering  and  the  Mind's  Eye 

by  Eugene  S.  Ferguson,  The  MIT  Press,  Cambridge,  Massachusetts,  1992. 


“It  is  important  for  all  of  us  to  understand  how  engineers 
choose  and  plan  the  changes  they  make,  because  engineers 
have  an  effect  upon  the  kind  of  world  we  live  in  out  of  all 
proportion  to  their  numbers,”  page  1 .  Engineering  and  the  Mind’s 
Eye. 

Dr.  Ferguson’s  book  documents  the  history  of  nonverbal 
learning  and  nonverbal  understanding  in  the  development  of 
engineering.  The  author  presents  a  brief  history  of  engineering 
and  how  the  education  of  engineers  has  changed  during  the 
years. 

He  describes  how  U.S.  engineering  schools 
moved  away  from  teaching,  how  to  make  engi¬ 
neering  drawings  and  the  use  of  hands-on  labo¬ 
ratory  exercises  in  favor  of  the  mathematically 
oriented,  analytical  engineering  sciences.  Theory 
became  more  glamorous  than  practice.  Scien¬ 
tists  profited  at  the  expense  of  engineers.  As  a 
result,  engineering  faculty  desired  to  become 
dilettante  scientists  rather  than  practitioners. 

Engineering  faculty  soon  became  hired  on  aca¬ 
demic  credentials  rather  than  on  actual  engi¬ 
neering  expertise.  Engineers  became  focused 
on  “know  why”  rather  than  "know  how.” 


Engineering  faculty,  being  human,  taught  and  graded  stu¬ 
dents  according  to  what  the  faculty  did  best:  i.e.,  theoretical 
mathematical  analysis  rather  than  design  and  manufacturing. 
Design  and  manufacture  were  seen  as  too  ambiguous,  too  hard 
to  grade,  too  unsophisticated,  and  too  time-consuming  to  teach. 
As  a  result,  engineering  students  became  very  good  at  analyzing 
structured,  unambiguous  math-oriented  problems  and  very  poor 
at  designing  new  systems  and  very  poor  at  manufacturing.  As  a 
result,  engineering  faculty  and  engineering  students  in  the  United 
States  became  focused  on  an  imaginary  well-structured  math¬ 
ematical  world  instead  of  the  complex  real  world. 
Ferguson’s  premise  is  the  quality,  and  competi¬ 
tiveness  of  U.S.  products  and  companies  have 
suffered  as  a  result. 

1  recommend  this  book  to  anyone  interested 
in  the  practice  of  engineering  and  especially  to 
engineers  who  wish  to  understand  their  profes¬ 
sion  better.  Ferguson  raises  questions  for  all 
individuals  interested  in  how  the  United  States 
can  improve  its  economic  competitiveness. 

William  T.  Motley,  Chair.  FD-MM 
Defense  Systems  Management  College 
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TECHNOLOGY 


CHANGING  ROLE  OF 
GOVERNMENT 
LABORATORIES: 

Improving  U.S.  Industrial  Competitiveness 

Dr.  Joseph  W.  Lee 
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SeS,  for  reviewing  and  making  sugges-  Presldenl  Bill  Clinton  addresses  the  crew  of  the  aircraft  carrier  USS  Theodore  Roosevelt 
tions  on  this  article.  (CVN-7 1 )  off  the  coast  of  Norfolk.  VIrgtnIa. 
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Gox’ornment  laboratories  are  a  po¬ 
tential  asset  for  meeting  this  national 
challenge.  The  changing  world  envi¬ 
ronment  in  the  post-Cold  War  era 
presents  new  opportunities  and  chal¬ 
lenges  for  government  leadership  and 
decision-making.  Three  dimensions  of 
change  will  affect  government  labo¬ 
ratories;  (1)  global  security  related  to 
the  collapse  of  Soviet  threat  and  de¬ 
mise  of  nuclear  strategic  weaponry; 
(2)  decline  of  U.S.  economic  and  tech¬ 
nological  leadership:  and  (3)  defense 
downsizing  related  to  national  secu¬ 
rity  and  budget  deficit.  These  changes 


(US  Navy  photo  by  PH1  Bob  McRoy.) 


‘7n  order  to 
implement  an 
effective  U.S, 
technology  policy,  I 
will  declare  that 
U.S.  technological 
leadership  is  a 
national  priority 
and  organize  the 
government  for 
results.** 


— President  Clinton 


will  have  major  implications  for  fu¬ 
ture  requirements  and  directions  of 
government-funded  laboratories. 

U.S.  Technology  Strategy 

The  defense  budget  reductions  and 
the  decline  of  U.S.  technological  lead¬ 
ership  raise  fundamental  concerns 
about  the  nation’s  technology  base 
and  industrial  base.  Because  govern¬ 
ment  laboratories  are  one  of  the  larg¬ 
est  segments  of  federal  technology  ex¬ 
penditures,  we  need  to  reorient  policies 
to  meet  these  challenges. 

As  a  step  toward  meeting  these 
challenges,  President  Bill  Clinton  is 
developing  a  specific  set  of  policies 
and  programs  for  revitalizing  the 
nation's  competitiveness  posture  — 
to  focus  on  the  importance  of  com¬ 
mercial  technology  development  and 
its  application.  He  stated  in  Technol¬ 
ogy:  The  Engine  of  Economic  Growth, 
September  18, 1992,  “In  order  to  imple¬ 
ment  an  effective  U.S.  technology 


policv,  !  will  declare  that  U.S,  leeh- 
:-!o!ogical  leadership  is  a  national  pri- 
orilv  and  organize  the  government  for 
results."  His  technology  strategy  con¬ 
tained  two  broad  initiatiws  that  will 
have  direct  impact  on  funding  and 
direction  of  government  laboratories; 

—Reforming  federal  R&D  programs 
to  focus  on  critical  technokrgies  such 
as  advance  materials,  information  tech¬ 
nologies  and  new  manufacturing  pro¬ 
cesses  to  enhance  industrial  perfor¬ 
mance,  and 

— Leveraging  the  existing  federal 
investment  in  technologc'  to  maximize 
its  contribution  to  industrial  perfor¬ 
mance. 

Reports  containing  ideas  for  im¬ 
proving  technological  competitiveness 
have  been  issued  recently  by  such 
organizations  as  the  National  Acad¬ 
emies  of  Sciences  and  Engineering: 
the  Competitiveness  Policy  Council, 
the  Carnegie  Commission  on  Science, 
Technology  and  Government,  the  pri¬ 
vate  sector  Council  on  Competitive¬ 
ness,  and  the  National  Science  Board. 
It  is  likely  that  the  recommendations 
of  these  organizations  will  receive  con¬ 
siderable  attention  by  the  Clinton  ad¬ 
ministration.  These  reports  recommend 
substantial  changes  in  the  substance 
and  structure  of  policies  affecting  tech¬ 
nology  research,  development  and 
application.  Some  of  the  key  recom¬ 
mendations  made  in  these  reports  in¬ 
clude: 

— Changing  the  role  of  Advanced 
Research  Projects  Agency  (ARPA)  to 
refocus  government  programs  and  pri¬ 
orities  to  foster  a  “national  technol¬ 
ogy  base,”  redefine  defense  technol¬ 
ogy  development  activities,  and  direct 
ARPA  to  support  dual-use  technolo¬ 
gies  to  “bolster  commercialization  ef¬ 
forts  in  the  civilian  sector.”  (Because 
ARPA’s  basic  mission  is  advanced  re¬ 
search  focusing  on  breakthrough  tech¬ 
nologies  for  military  applications,  ex¬ 
tending  its  role  to  support  private  sector 
technology  commercialization  efforts 
could  decrease  its  effectiveness.) 
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— Developing  “a  new  mechanism 
for  government  and  industr\'  to  work 
together  and  promote  the  develop¬ 
ment  of  generic  pre-competitive  tech¬ 
nologies  that  are  not  being  financed 
by  the  private  sector."  (R&D  funding 
should  be  reallocated  from  defense  to 
commercial  applications.  The  budget 
deficit  has  created  an  urgent  need  for 
our  government  to  quickly  reallocate, 
refocus  and  redirect  the  nation's  fi¬ 
nite  resources  for  increasing  techno¬ 
logical  capabilities  to  support  indus¬ 
trial  competitiveness.  This  concept  is 
slowly  making  progress;  therefore, 
funding  for  Department  of  Commerce’s 
Advanced  Technology  Program  should 
be  increased.) 

— Establishing  a  Civilian  Technol¬ 
ogy  Corporation  to  undertake  invest¬ 
ments  in  pre-competitive  technologies 
that  have  high  social  values  but  with 
a  rate  of  return  too  low  to  be  under¬ 
taken  by  private  firms.  This  approach 
could  be  a  substitute  for  a  civilian 
ARPA,  but  there  are  substantial  diffi¬ 
culties  with  its  implementation.  For 
example,  well-defined  policies  and 
operating  procedures  would  be  needed 
to  justify  the  choices  of  technology. 
Consensus  building  and  national  de¬ 
bate  on  social  values  could  delay  de¬ 
velopment  for  years.  The  technolo¬ 
gies  most  likely  to  justify  consideration 
by  such  an  approach  would  include 
energy  conservation  (fuel  efficient  ve¬ 
hicles  and  environments),  education 
and  training  systems  (simulation  and 
interactive  concepts)  and  technolo¬ 
gies  related  to  public  safety. 

Congressional 

Initiatives 

Recognizing  that  government  labo¬ 
ratories  are  a  potentially  rich  source 
of  scientific  knowledge  and  technical 
innovation,  Congress  has  passed  sev¬ 
eral  pieces  of  legislation  —  The 
Stevenson-Wydler  Technology  Inno¬ 
vation  Act  of  ]  980;  The  Federal  Tech¬ 
nology  Transfer  Act  of  1986;  The 
Omnibus  Trade  and  Competitiveness 
Act  of  1988;  The  National  Competi¬ 
tiveness  Technology  Transfer  Act  of 


I  '■>84;  and  National  Defense  Authori¬ 
zation  Act  of  1491.  These  Acts  were 
designed  to  optimize  the  use  of  ta.x 
dollars  for  government  R&D;  encour¬ 
age  government-industry  cooperation 
in  technology  development;  reduce 
barriers  in  the  technology  transfer  pro¬ 
cess;  and  increase  incentives  for  in¬ 
dustry  to  participate  in  cooperative 
R&D,  consortia  teaming  and  other 
agreements.  Unfortunately,  reports  to 
Congress  indicate  that  technology 
transfers  from  government  laborato¬ 
ries  to  the  private  sector  have  achieved 
far  less  than  was  expected. 

Congressional  hearings  and  re¬ 
search  reports  (including  one  I  sub¬ 
mitted  to  Congress)  have  documented 
legal,  behavioral  and  informational 
impediments  to  the  technology  trans¬ 
fer  process.  My  report  includes  find¬ 
ings  and  recommendations  from  a 
surv'ey  of  the  Technology  Transfer 
Society  membership.  A  53  percent  re¬ 
sponse  rate  was  received  from  mem¬ 
bers  representing  government,  indus¬ 
try  and  academe.  Thirteen  significant 
impediments,  with  a  consensus  of  more 
than  70  percent,  were  identified  in 
three  categories. 

Impediments  Related  to 
Policy  Issues 

— Industry  is  unwilling  to  take  risks 
in  technology  development  unless  there 
exists  a  competitive  advantage  or  it 
fits  into  the  company’s  strategic  plans 
(95  {percent  agreed) 

— Government  should  not  be  in¬ 
volved  with  technology  transfer,  be¬ 
cause  it  is  industry’s  responsibility  to 
develop  it’s  own  technology  (94  per¬ 
cent  disagreed  —  indicating  a  need  for 
government  leadership  and  industry 
policy) 

-Government-developed  technolo¬ 
gies  might  be  useful  but  often  are  not 
immediately  compatible  with  indus¬ 
try  needs  (86  percent  agreed) 

— The  problem  is.  government 
laboratories  do  not  focus  on  commer¬ 


cial  R&D  because  thev  have  ditfereni 
missions  (8o  percent  agreed) 

— Funds  designated  for  lechnologv 
transfer  are  inadequate  to  carrv  out 
the  government's  objectiw'  of  increas¬ 
ing  the  flow  of  technology  to  industn,' 
(76  percent  agreed). 

Impediments  Related  to 
Information/Marketing  Issues 

— Ineffective  government-industrx' 
communications  have  impeded  efforts 
to  inform  industrv'  about  federal  tech¬ 
nologies  (81  percent  agreed) 

— Government  has  not  been  effec¬ 
tive  in  informing  industry  of  its  tech¬ 
nologies  that  have  potential  commer¬ 
cial  values  (81  percent  agreed). 

Impediments  Related  to 
People/Management  Issues 

— Government  lacks  technology 
management  expertise  for  technology 
transfer  (88  percent  agreed) 

—Government  bureaucracy  is  too 
cumbersome  and  difficult  to  deal  with 
(85  percent  agreed) 

— Cultural  differences  between  gov¬ 
ernment  and  industry  have  negatively 
influenced  their  working  relationships 
(80  percent  agreed) 

— Industry  needs  to  overcome  the 
“not-invented-here”  syndrome  men¬ 
tality  (78  percent  agreed) 

— Industry  lacks  technology  man¬ 
agement  expertise  for  technology  trans¬ 
fer  (76  percent  agreed) 

—The  problem  isn’t  primarily  due 
to  a  lack  of  government  actions;  it  is 
also  due  to  the  lack  of  interest  and 
motivation  on  the  part  of  manage¬ 
ment  (in  industry)  for  federal  tech¬ 
nology  (74  percent  agreed). 

Since  publishing  the  above  find¬ 
ings  in  1990,  government  laborato¬ 
ries  have  made  considerable  progress 
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through  cooperative  research  and  de¬ 
velopment  agreements  (CRADAs)  as 
a  mechanism  to  enter  into  technol¬ 
ogy  cooperation  with  industry.  Both 
l<-)89  and  l^oi  Acts  have  removed 
additional  legal  barriers  and  certain 
obstacles  by  ( 1 ;  allowing  government- 
owned,  contractor-operated  laborato¬ 
ries  to  enter  into  agreements  with  uni¬ 
versities  and  industry  via  CRADAs, 
and  (2)  providing  incentives  to  de¬ 
fense  laboratories  to  enter  into  a  con¬ 
tract  or  partnership  agreement  with 
small  businesses.  However,  it  has  be¬ 
come  clear  that  these  agreements  and 
relationships  cannot  proceed  at  the 
speed  planned  without  additional  gov¬ 
ernment  and  private  sector  funding 
to  carry  the  R&D  to  the  next  level. 
These  challenges  require  creative  ap¬ 
proaches  and  effective  decision-mak¬ 
ing  in  a  period  of  budget  deficit  and 
defense  downsizing. 

It  should  be  noted  that  the  R&D 
budget  was  $15.4  billion  for  defense 
and  $17.6  billion  for  nondefense  in 
1980.  By  FY  1993  the  R&D  budget 
had  increased  to  $43.3  billion  for  de¬ 
fense  and  $32.5  billion  for  nonde¬ 
fense  (an  increase  of  27.9  percent  for 
defense  and  14.9  percent  for  nonde¬ 
fense).  Today,  the  budget  for  govern¬ 
ment  laboratories  is  approximately  $22 
billion  annually  (source:  Council  of 
Competitiveness).  The  larg  bud¬ 
gets  for  these  laboratories  are:  De¬ 
partment  of  Defense  -  $7  billion;  De¬ 
partment  of  Energy  -  $6  billion  (three 
fourths  of  which  is  for  defense  R&D); 
Health  and  Human  Services  -  $3.4 
billion;  National  Aeronautics  and 
Space  Administration  -  $3.3  bihion. 
The  remainder  is  spread  among  other 
government  departments  and  agen¬ 
cies.  The  government  must  refocus  R&D 
spending  patterns  and  redirect  national 
resources  to  meet  the  challenges  of  an 
increasingly  competitive  global  envi¬ 
ronment 

Impact  on  Government 
Laboratories 

National  laboratories  need  to  refo¬ 
cus  their  missions  and  orientations  in 


the  transition  from  defense  (militar\') 
to  civil  (commercial)  economy.  In  or¬ 
der  to  contribute  to  industrial  perfor¬ 
mance  and  overcome  the  technology 
transfer  impediments  listed  above,  the 
government  laboratories  need  to  redi¬ 
rect  resources  and  reallocate  funds  from 
military'  expenditures  for  commercial 
application  of  technology. 

Recognizing  that  change  can  be 
difficult  and  could  be  a  disruptive  pro¬ 
cess,  government  must  provide  the 
leadership  for  developing  coherent 
plans  of  action  to  ensure  an  orderly 
transition  of  government  laboratories 
in  terms  of  jobs,  skills  and  facilities. 
Some  laboratories  have  already 
adopted  a  leadership  role  in  seeking 
new  missions  to  justify  their  exist¬ 
ence  but,  ultimately,  government  must 
downsize,  consolidate  and  close  down 
redundant  and  obsolete  facilities  (much 
like  what  the  private  sector  has  been 
doing).  The  I03rd  Congress  (Com¬ 
mittee  on  Science,  Space  ^nd  Tech¬ 
nology,  U.S.  House  of  Representa¬ 
tives)  is  conducting  hearings  on  the 
National  Competitiveness  Act  of  1 993 
to  address  technology  and  competi¬ 
tiveness  issues.  The  challenges  fac¬ 
ing  the  Clinton  administration  and 
new  Congress  include  the  need  to  ad¬ 
dress  five  imperatives: 

— Reallocate  or  consolidate  re¬ 
sources  in  government  laboratories 
to  focus  more  on  the  commercial  ap¬ 
plication  of  technology 

— Increase  funding  for  technology 
cooperation  and  transfer  between  gov- 
emment-academe-industry  using  funds 
recovered  from  closing  redundant  and 
out-of-date  laboratories 

— ^Decentralize  decision-making  to 
allow  laboratory  directors  to  plan  and 
implement  their  own  strategies  (and 
be  accountable)  in  supporting  the  com¬ 
mercial  application  of  critical  tech¬ 
nologies 

—Integrate  private  sector  concerns 
and  expertise  into  the  national  tech¬ 
nology  policy-making  process 


— Establish  mechanisms  within  the 
execLitis’o  branch  for  developing  and 
coordinatinga  comprehensiw  nahonai 
technology  strategy  and  manage  its 
implementation. 

In  addition,  the  Department  of 
Commerce  should  bo  reorganized  to 
fit  the  strategic  requirements  of  the 
21st  century.  We  must  develop  the 
infrastructure  (organization,  systems 
and  skills)  to  systematically  monitor 
and  evaluate  the  commercial  merits 
of  technologv'i  its  state  of  develop¬ 
ment  by  foreign  competitors,  its  im¬ 
plications  on  lechnologx'  transfer  to 
industry;  and  its  long-term  impact  on 
trade,  economic  health  and  Ll.S.  in¬ 
dustrial  competitiveness.  We  need 
to  integrate  the  defense  infrastructure 
to  complement  the  private  sector  tech¬ 
nology  base  and  the  industrial  base 
in  response  to  global  changes.  These 
changes  dictate  new  thinking  to  seek 
different  approaches  for  solving  21st 
century  problems.  In  this  regard,  the 
R&D  programs  within  more  than  700 
government  laboratories,  representing 
taxpayer  investment  of  about  $22 1  il- 
lion  annually,  must  be  either  refo¬ 
cused  or  substantially  cutback. 

The  challenge  to  President  Clinton 
is  to  make  the  difficult  decisions  in 
developing  technology  and  industrial 
fX)iicies  focusing  on  improving  the  U.S. 
technology  and  industrial  bases  to 
achieve  sustainable  economic  lead¬ 
ership. 


(A  summary  of  this  article  was  pub¬ 
lished  in  Aviation  Week  and  Space 
Technolc^in  December  of  1 992.  Presi¬ 
dent  Clinton 's  Technology  Reinvestment 
Project  allocating  almost  $500  million 
for  government-industry  partnerships 
to  develop  dual-use  technologies  is  a 
good  start.  This  is  evidence  of  technol¬ 
ogy  policy  in  the  mablng.  Howeverjike 
many  projects  and  initiatives  in  the 
past,  success  will  require  policy  imple¬ 
mentation  skills.  Anything  less  will  mean 
unmet  goals  and  objectives.  fWL) 


Progrom  Monoger 


51 


July-August  1993 


STRATEGY 


TEST  AND  EVALUATION 
OVERSIGHT 

Total  Quality  Trust  Model 

Lieutenant  Colonel  Jeffrey  R.  Riemer,  USAF 


"J*  his  manuscript  concerns  why 
the  Department  of  Defense  has 
oversight,  strategy  of  the  oversight 
agency,  program-office  strategy'  to  deal 
with  the  oversight  process,  and  good 
and  bad  aspects  of  oversight.  It  con¬ 
cerns  how  application  of  a  Total  Quality 
Trust  Model  may  improve  the  test 
and  evaluation  (T&E)  oversight 
processes. 

I  present  these  assumptions.  When 
referring  to  testing,  developmental  test¬ 
ing  (DT)  and  operational  testing  (OT), 
oversight  will  be  grouped  together, 
except  where  differences  require  spe- 
v  fic  reference.  The  Office  of  the  Sec¬ 
retary  of  Defense  (OSD)  primarily  will 
be  used  as  “oversight  agency”;  the 
program  office  is  the  primary  agency 
being  “oversighted.”  1  present  a  view 
of  perspectives  of  the  oversight  agency, 
and  perspectives  of  the  agency  being 
oversighted. 

Why  We  Have  Oversight 

The  development  scenario  usually 
starts  with  both  limited  time  and  funds. 
Optimistic  schedules  and  uncertain 
funding  generally  inhibit  program  of¬ 
fices  from  meeting  their  original  cosy 
schedule  and  performance  goals,  which 
creates  programmatic  risk.  This  risk 
is  further  aggravated  by  requirements 
imposed  by  the  acquisition  process, 
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which  are  intended  to  successfully 
field  a  system  under  development.  For 
instance,  constraints  are  imposed  on 
programs  to  test  a  system  against  the 
expected  enemy  threat,  but  insuffi¬ 
cient  investments  have  been  made  in 
the  T&E  infrastructure  to  provide  the 
resources  to  test. 

Funding  profiles  have  made  it  dif¬ 
ficult  to  accomplish  all  necessary  tests 
to  satisfy  imposed  requirements.  The 
shortfall  in  the  process  has  been  in 
resolving  the  impact  of  compressed 
schedules,  combined  with  uncertain 
funding,  on  the  reality  of  accomplish¬ 
ing  all  imposed  requirements. 

Therefore,  conflicts  naturally  exist 
between  what  is  required  by  the  ac¬ 
quisition  process,  and  what  can  be 
realistically  accomplished.  The  pres¬ 
ence  of  this  conflict  during  execution 
of  a  program  warrants  the  oversight 
process.  The  choices  made  to  resolve 
conflicts  bear  watching. 

Strategy  of  the  Oversight 
Agency 

Strategy  of  the  oversight  agency 
starts  with  ensuring  a  program  has  an 
adequate  test  and  evaluation  master 
plan  (TEMP).  Although  the  Deputy 
Under  Secretary  of  Defense  ^or  Ac- 
quisition/Developinental  Test  and 
Evaluation  (DUSD(A)/DT&E)  and  the 
Director  of  Operational  Test  and  Evalu¬ 
ation  (DOT&E)  get  involved  with  as¬ 
pects  of  a  program  before  the  Dem¬ 


onstration  andV'alidation  Phase  {.Mile¬ 
stone  1).  the  priman.'  involvement  of 
T&E  oversight  comes  with  prepara¬ 
tion  ana  submission  of  the  first  TE.MP. 
The  DUSD(A)/DT&E  and  DOT&E  are 
responsible  for  ensuring  the  TEMP 
lays  out  an  executable  test  program 
to  provide  answers  whether  or  not 
the  system  tested  meets  its  perfor¬ 
mance  requirements;  test  results  in¬ 
dicate  acceptable  risk  to  proceed  with 
development;  and  results  support  the 
system  as  being  effective  and  suit¬ 
able  to  perform  its  mission.  The  TEMP 
becomes  the  test  program’s  strategic 
planning  document. 

Before  February  1 99 1 ,  TEM  Ps  were 
approved  by  OSD  with  the  mindset 
that  major  problems  in  the  TEMP 
needed  to  be  corrected  before  approval . 
but  minor  problems  and  problems 
that  had  time  to  be  worked  could  be 
forwarded  to  the  Services  in  the  form 
of  comments.  If  comments  were  ad¬ 
dressed  and  resolved  in  the  next  an¬ 
nual  update,  things  proceeded  in  a 
positive  manner. 

After  February  1991,  the  TEMP 
approval  cycle  changed  from  an  an¬ 
nual  requirement  to  one  correspond¬ 
ing  to  milestone  reviews.  Although 
tfiere  are  provisions  for  requiring  TEMP 
approval  between  milestones,  the 
change  has  extended  the  time  between 
approvals,  which  then  generated  a 
change  in  oversight  strategy.  The  rigor 
of  the  TEMP  review  process  has  in¬ 
creased,  and  flexibility  to  approve 
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TL'MPs  with  additional  comments  has 
decreased.  For  OSD  to  approve  a 
TEMP  that  may  not  be  returned  for 
additional  approv'ai  for  up  to  3-4  years, 
they  need  to  be  more  critical  of  the 
document.  For  example,  if  a  TEMP 
lays  out  a  plan  to  test  the  system 
against  unavailable  enemy  threats,  it 
is  important  to  ensure  development 
and  acquisition  of  test  resources  have 
been  funded  and  the  schedule  will 
accommodate  requirements  for  test¬ 
ing.  If  needed  resources  will  not  be 
available,  the  TEMP  needs  to  explain 
the  proposed  alternative  to  test  the 
system  adequately.  This  overall  change 
in  strategy,  which  requires  closure  on 
issues  that  previously  were  worked 
on-line  between  annual  reviews,  makes 
the  TEMP  approval  a  more  signifi¬ 
cant  obstacle. 

Once  testing  starts,  the  oversight 
strategy  is  to  monitor  tests,  analyze 
results,  and  assess  risk,  performance, 
effectiveness  and  suitability.  Moni¬ 
toring  tests  is  important  to  ensure 
methods  and  limitations  placed  on 
the  testing  provide  relevant  data.  Af¬ 
ter  analyzing  and  comparing  results 
against  specific  performance  thresh¬ 
olds  and  exit  criteria,  a  risk  assess¬ 
ment  is  performed  to  evaluate  if  the 
results  warrant,  from  a  technical  per¬ 
spective,  proceeding  to  the  next  mile¬ 
stone.  The  technical  risk  assessment 
is  more  from  the  DT  side,  whereas 
the  OT  side  provides  an  assessment 
of  the  system’s  effectiveness  and  suit¬ 
ability  to  accomplish  the  mission. 

With  the  TEMP  as  the  test  pro¬ 
gram’s  strategic  planning  document, 
oversighters  use  it  as  a  contract  with 
the  program  office  to  ensure  testing 
stays  on  track.  If  deficiencies  occur 
during  testing,  oversighters  ensure 
corrective  action  is  taken  and  that 
retest  results  keep  the  risk  level  ac¬ 
ceptable  to  continue  the  program. 

Strategy  of  Program  Office  to 
Deal  with  T&E  Oversight 

Most  program  offices  use  a  strat¬ 
egy  of  minimizing  bad  publicity;  for 


TE.MP  approval,  it  is  to  lav  out  a 
conceptual  plan  taking  advantage  of 
available  test  resources  when  needed. 
The  need  to  stay  conceptual,  rather 
than  specific,  prevents  the  program 
office  from  committing  to  something 
not  available  when  needed.  Since 
many  things  the  program  office  will 
need  to  test  its  system  adequatelv  are 
not  funded  through  its  program,  the 
program  office  is  left  in  a  corner.  The 
dilemma  is,  if  the  program  office  is 
specific  and  says  it  needs  a  certain 
resource  to  test  the  system,  and  the 
resource  is  not  available,  that  office 
will  be  hammered  for  inadequately 
testing  the  system. 

Programs  feel  pressured  into  being 
as  vague  as  possible  in  their  TEMP  to 
prevent  problems.  The  annual  TEMP 
review  process  allowed  a  wav  to  ad¬ 
dress  problems  like  this  at  a  later  date; 
the  new  approval  cycle  makes  it  diffi¬ 
cult  to  define  required  test  resources 
when  their  availabilities  are  not  de¬ 
fined.  Oversighters  are  asking  pro¬ 
gram  offices  to  make  commitments 
they  will  be  unable  to  keep. 

Once  testing  begins,  most  program 
offices'  strategy  is  to  control  access  to 
test  results.  History  has  shown  that  if 
too  many  deficiencies  appear  in  a  test 
program,  the  funding  starts  to  disap¬ 
pear.  Testing  is  accomplished  to  make 
sure  the  system  meets  specifications, 
and  is  effective  and  suitable  to  perform 
the  mission.  Fixing  deficiencies  will 
cost  money,  which  is  going  to  be  re¬ 
duced.  Therefore,  individual  deficien¬ 
cies  are  downplayed,  with  the  intent 
of  finding  a  solution  before  they  create 
a  major  problem  and  result  in  fund¬ 
ing  losses.  This  “optimistic  filter”  that 
makes  problems  sound  insignificant 
may  or  may  not  work,  depending  on 
political  interest  of  the  program. 

As  the  program  nears  a  milestone 
review,  the  program  office  strategy  must 
change.  If  the  program  office  is  per¬ 
ceived  as  hiding  information,  the  pro¬ 
gram  can  be  hurt.  Therefore,  nor¬ 
mally  the  program  office  starts  to  loosen 
its  grasp  on  information,  and  results 


begin  to  flow  when  the  v",crMgh!eis' 
workload  peaks  and  flood  gates  oivn 
and  saturate  tiieni.  Ihis  niassiw* 
amount  of  information  alknvs  the  pro¬ 
gram  office  to  sav  it  ga\  e  oversighters 
e\'er\'lhing,  and  prewnts  them  from 
determining  validilv  of  the  informa¬ 
tion.  ,\'ot  that  the  program  office  would 
intentionallv  mislead  the  oversighters 
but,  at  this  point,  information  has  been 
through  the  filter,  so  that  results  paint 
the  best  picture  possible.  This  ex¬ 
ceeds  strategy  and  becomes  tactics. 
The  result  is  decision-makers  ma\'ha\’e 
filtered  information  regurgitated  back 
rather  than  a  totally  independent  look 
at  results. 

Good  Points  about  Oversight 

From  the  o\'ersighiers’  perspective, 
if  their  process  is  conducted  in  the 
manner  established,  it  can  help  a  pro¬ 
gram  through  the  complex  acquisi¬ 
tion  maze.  After  locking  at  manv 
programs  from  different  Services,  the 
oversightcrcan  identify  potential  prob¬ 
lems  and  pitfalls  that  hurt  previous 
programs.  The  oversighter  can  pro¬ 
vide  valuable  insight  across  the  spec¬ 
trum  of  the  developmental  process. 

This  approach  provides  a  balance 
between  what  is  necessaiy'  in  a  pro¬ 
gram  and  what  is  totally  ineffective. 
The  oversighter's  goal  is  to  act  as  a 
protection  device  filtering  overly  opti¬ 
mistic  program  managers  from  bring¬ 
ing  forward  a  picture  that  may  cloud 
the  decision-maker's  perspective  of  a 
program.  Another  critical  function  of 
the  oversighter’s  job  is  to  identify  for 
program  offices,  as  early  as  possible, 
all  problems  it  will  have  getting  a  pro¬ 
gram  through  the  process.  This  will 
give  the  program  office  time  to  work 
problems  and  develop  solutions  early, 
minimizing  impact  to  the  program 
schedule. 

Without  this  approach,  tunnel  vi¬ 
sion  prevails  and  surprises  surface 
too  late,  which  usually  results  in  de¬ 
lays  and  added  cost.  The  oversighter 
cannot  eliminate  problems  but  can 
identify  problems  early  to  be  worked. 
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A  good  ovorsightcr  wili  assist  a  pro¬ 
gram  during  the  planning  stage  to  de¬ 
velop  a  workable  plan.  When  testing 
begins,  good  news  should  be  elevated 
and  bad  news  should  be  dealt  with 
up  front,  letting  the  program  office 
know  what  it  is  up  against. 

From  the  program-office  perspec¬ 
tive  there  is  not  much  good  to  be  said 
about  oversight  received  from  OSD. 
General  Accounting  Office,  and  the 
Department  of  Defense  Inspector  Gen¬ 
eral.  Program  offices  spend  much 
time  and  resources  responding  to  ques¬ 
tions  and  accusations,  which  prevents 
managing  the  programs.  I  think  most 
program  managers  would  agree  with 
“Don't  manage  my  program  for  me, 
just  let  me  do  my  job.” 

On  the  other  hand,  the  program 
office  is  oversighter  for  the  contrac¬ 
tor;  its  perspective  changes,  based  on 
whether  or  not  it  is  doing  the  over¬ 
sight:  or  it  is  being  oversighted.  Pro¬ 
gram  offices  see  good  in  their  over¬ 
sight  of  the  contractor  by  saying  they 
are  the  government  watchdog  to  see 
that  contractors  provide  what  was 
promised  regarding  cost,  being  on 
schedule  and  performance. 

Bad  Points  about  Oversight 

From  the  oversighters’  perspective, 
there  are  not  enough  people  to  pro¬ 
vide  the  type  of  service  oversighters 
prefer.  VVhen  a  single  action  officer 
oversights  50  programs,  there  is  vir¬ 
tually  no  way  a  person  can  provide 
adequate  service  to  all  programs.  On 
the  DT  side,  there  is  no  direct  test 
representation  on  the  Defense  Acqui¬ 
sition  Board  (DAB),  which  limits  ef¬ 
fectiveness  of  DT  impact  on  the  pro¬ 
cess.  This  makes  it  more  difficult  for 
DT  oversighters  to  get  the  attention  of 
program  offices,  which  know  their  real 
measure  of  success  is  usually  based 
on  OT’s  report  to  the  Congress.  In 
early  stages  of  the  program,  the  most 
can  be  done  to  affect  a  program  posi¬ 
tively,  so  more  emphasis  needs  to  be 
put  on  early  DT  oversight.  The  recent 
change  of  DT&E  from  a  position  un¬ 


der  the  Director  of  Defense  Research 
and  Engineering  (DDRK)  to  the  Un¬ 
der  Secretary  of  Defense  for  Acquisi¬ 
tion  (USD(A)).  is  a  step  in  the  right 
direction;  however.  DAB  representa¬ 
tion  and  sufficient  manning  issues  need 
to  be  addressed. 

From  the  program  office  perspec¬ 
tive,  there  are  complaints  about  OSD 
oversight.  The  biggest  complaint  may 
be  that  OSD  always  is  changing  rules. 
As  one  problem  is  resolved,  another 
crops  up.  The  OSD  never  seems  sat¬ 
isfied.  People  doing  the  oversight  are 
sometimes  not  familiar  with  the  pro¬ 
gram  to  make  meaningful  inputs,  which 
wastes  everyone's  time.  If  program 
offices  take  time  to  educate  action 
officers,  they  are  potentially  subject¬ 
ing  themselves  to  headaches  from  ac¬ 
tion  officers  learning  just  enough  to 
be  dangerous.  Another  problem  is 
that  everyone  seems  to  have  a  “pet 
rock,”  and  as  they  fix  one  concern,  a 
new  person  finds  something  else.  Fi¬ 
nally,  action  officers  are  so  busy  with 
other  programs  that  inputs  to  the  pro¬ 
gram  office  arrive  too  late  to  be  con¬ 
structive.  Program  offices  keeping  an 
open  dialogue  with  the  oversighter 
find  everything  is  okay  until  just  be¬ 
fore  the  milestone  review,  when 
oversighters  reveal  big  problems. 

The  Trust  Model 

Can  We  Improve  the  Process.'’ 

Most  problems  and  many  reasons 
for  opposing  strategies  and  percep¬ 
tions  of  what  is  good  and  bad  con¬ 
cerning  the  oversi^t  process  stem  from 
a  lack  of  trust  among  players.  The 
OSD  does  not  trust  program  manag¬ 
ers  and  program  managers  do  not  trust 
OSD.  Both  sides  can  cite  multiple 
reasons  for  not  trusting  each  other. 
However,  in  the  spirit  of  total  quality, 
new  emphasis  has  been  placed  on 
the  importance  of  making  and  keep¬ 
ing  agreements,  establishing  credibil¬ 
ity  with  customers,  and  working  in  an 
atmosphere  of  openness.  This  leads 
to  trust  among  the  players,  and  im¬ 
provements  in  conducting  business 


is  possible.  This  Trust  Mode)  (Figure 
1).  developed  bv  The  .Atlanta  Con¬ 
sulting  Ciroup  to  improve  organiza¬ 
tional  effectiveness,  can  be  applied 
direcllv  to  the  T&F  oversight  process 
and  all  oversight. 

Making  and  Keeping 
Agreements 

iVo  Fuzzy  Agrecmcnls.  This  starts 
with  establishing  requirements  that 
are  realistic  and  necessary',  and  mak¬ 
ing  sure  there  is  an  acceptable  way  to 
test  the  requirement.  If  verifying  a 
requirement  involves  modeling  and 
simulation  vs.  actual  testing  of  hard¬ 
ware.  get  “buy-in"  upfront  so  that 
oversighters  agree  with  the  approach. 
Then,  develop  a  TEMP  that  clearly 
defines  the  test  program.  State  what 
is  required  to  test  the  system  ad¬ 
equately,  state  i  current  test  limita¬ 
tions  honestly,  and  provide  alterna¬ 
tives  to  overcome  limitations.  If  done 
from  the  start,  this  will  prevent  last 
minute  “knee  jerks"  approaching  a 
milestone  review. 

Only  Make  Agreements  You  Can 
Keep.  Do  not  lay  out  a  program  that 
is  inexecutable,  because  someone  says 
it  has  to  be  done  for  a  certain  cost  or 
by  a  certain  time.  If  the  cost  and  time 
constraints  are  unrealistic,  it  is  logi¬ 
cal  to  assume  it  will  take  longer  and 
cost  more  to  execute  the  program  cor¬ 
rectly.  Be  truthful  at  the  start;  do  not 
say  it  cannot  be  done  but,  instead, 
say,  "this  is  what  it  wili  take  to  do  it 
rigid,  and  here  is  what  will  not  be 
done  if  only  given  limited  funds  and 
time."  If  needed  resources  are  not 
available,  get  a  commitment  from  the 
authority  to  provide  the  resources,  or 
provide  money  to  obtain  resources. 
The  OSD  should  take  a  more  active 
role  in  making  sure  the  T&E  infra¬ 
structure  is  there  to  test  systems  be¬ 
ing  developed.  How  can  testing  re¬ 
quirements  be  established  that  cannot 
realistically  be  accomplished?  Be  re¬ 
alistic.  The  Congress  needs  to  know 
how  much  it  really  costs  to  do  T&E 
correctly;  for  every  dollar  they  cut  from 
the  program,  they  need  to  realize  some- 


Progrorr.  Manager 


54 


July-August  1993 


thing  will  have  to  be  omitted.  Testing 
should  be  prioritized  to  make  clear 
what  will,  and  will  not,  get  tested  for  a 
given  funding  level. 

If  Y'ou  Can't  Keep  an  Agreement, 
Give  Notiec  Immediately.  When  a 
problem  exists  affecting  a  previous 
agreement,  make  it  known  and  pro¬ 
vide  an  alternative  solution  along  with 
its  impact  on  the  original  agreement. 
As  oversighter,  if  rules  change  due  to 
changing  legislation  or  policy,  let  pro¬ 
gram  offices  know,  as  soon  as  pos¬ 
sible,  what  the  expected  impact  will 
be  on  their  programs.  When  changes 
occur,  do  not  expect  originally  agreed- 
upon  deliverables  to  be  provided  with¬ 
out  a  request  for  more  money  and 
time  to  accomplish  them. 

Clean  Up  Broken  Agreements.  Once 
the  original  plan  is  determined  to  be 
unworkable,  establish  a  new  agree¬ 
ment  that  will  work  given  the  current 
situation.  If  this  is  not  accomplished, 
delays  probably  will  occur. 

Credibility 

You  Can  Be  Depended  On.  Tell  the 
truth;  do  not  hide  information;  and 
do  what  is  agreed  upon.  By  demon¬ 
strating  integrity,  credibility  will  be 
gained.  This  goes  for  everybody 
involved. 

Treat  Each  Other  with  Fairness  and 
Respect.  Treat  truthfulness  with  re¬ 
spect  and  do  not  misuse  information. 
If  knowledge  of  problems  directly  trans¬ 
lates  to  an  adverse  action  for  the  source, 
the  credibility  needed  to  make  the 
system  work  will  not  be  gained. 

Openness 

Being  Truthful.  Does  it  sound  as  if 
I  am  repeating  myself?  Well,  I  am! 
Telling  the  truth  can  mean  different 
things  to  different  people.  Some  feel 
if  asked  a  question  and  the  reply  does 
not  contain  a  lie,  the  truth  has  been 
told;  others  feel  if  something  is  .mown 
and  nothing  is  said  unless  specifi¬ 
cally  asked,  the  truth  is  not  being 


FlGLlRi:  /  Trust  Model 

_ Trust _ 

•  Openness 

•  Being  Truthful 

•  Listening  and  Believing 

•  Admitting  Mistakes 

_ Credibility _ 

•  You  Can  Be  Depended  On 

•  Treating  Each  Other  With  Fairness 

and  Respect 

Making  and  Keeping  Agreements 

•  No  Fuzzy  Agreements 

•  Only  Make  Ones  You  Can  Keep 

•  If  You  Can't  Keep  An  Agreement. 

Give  Notice  Immediately 

•  Clean  Up  Broken  Agreements 

told.  Both  can  be  right  to  an  extent 
but  they  differ  in  their  openness.  If 
being  open  gets  people  in  trouble, 
they  probably  will  revert  to  not  lying 
and  not  being  open.  Both  sides  must 
be  open  and  truthful. 

Listening  and  Believing.  Everyone 
is  leery  of  the  phrase,  “We  are  here 
to  help  you."  Why  don’t  we  believe 
them?  Because  we  usually  do  not 
trust  them.  Our  memory  tells  us  we 
were  hammered  the  last  time  we  told 
someone  something.  If  they  would 
say  “I  am  here  to  find  -.'•ut  what  you 
are  doing  wrong,”  maybe  we  would 
believe  them.  The  leadership  and 
decision-makers  should  look  at  write¬ 
ups  and  deficiencies  from  a  positive 
side.  For  example,  “I  am  glad  they 
found  what  was  wrong,  so  we  can  fix 
it  before  it  becomes  a  bigger  prob¬ 
lem.”  If  problems  in  a  test  program 
were  addressed  from  this  perspective, 
we  would  have  less  funding  instabil¬ 
ity.  Maybe  we  should  program  funds 
to  handle  problems,  based  on  pro¬ 
gram  risk,  rather  than  scramble  and 
take  funds  from  another  area  where 
they  are  needed:  this  only  moves  the 
Band-Aid.  If  things  go  well,  the  pro¬ 
gram  may  come  in  below  cost.  Pro¬ 
gram  offices  must  listen  and  believe 
that  if  they  downplay  and  hide  prob¬ 
lems  that  surface  when  they  are  too 
difficult  to  fix,  the  future  of  their  pro¬ 
grams  may  be  in  jeopardy.  Both  sides 
need  to  listen  to  issues  and  believe 
they  will  not  disappear  with  time. 


.■\dmntmg  .Mistakes.  Come  clean 
when  mistake:^  are  made,  and  present 
a  plan  to  recover  from  them.  Itound 
the  expectations  so  leaders  know  sce¬ 
narios  for  the  worst  case,  best  case 
and  most  probable  case.  If  vau  learn 
of  a  mistake,  do  not  shoot  the  mes¬ 
senger;  focus  on  the  get-wel!  plan  and 
how  to  prevent  future  occurrences, 
not  the  mistake  vou  cannot  change. 

Summary 

We  ha\'e  to  put  realitv  into  the 
planning  process  and  stop  saving  we 
can  meet  unrealistic  schedules  and 
costs  that  we  know  are  unattainable. 
We  must  reduce  conflicts  between 
what  is  required  and  what  can  be 
realistically  accomplished;  and.  if 
something  is  absolutely  necessan,'.  we 
must  fund  the  program  to  do  it.  We 
need  to  invest  in  a  T&H  infrastructure 
to  support  demanding  requirements 
we  have  imposed  on  the  acquisition 
process.  We  must  rethink  our  strate¬ 
gies  and  develop  new  ones  based  on 
trust  and  integrity. 

Sure,  it  sounds  good — and  if  we 
were  in  Utopia  it  might  exist— -but 
that  is  not  how  it  works.  I  contend 
that  for  the  oversight  process  to  work, 
each  of  us  must  encourage  changes 
from  subordinates  and  superiors  when 
making  and  keeping  agreements,  es¬ 
tablishing  credibilitv',  and  being  open 
in  our  dealings.  This  would  allow  us 
to  take  a  giant  leap  forward  from  our 
present  position. 
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GPO  BOOKSTORES  & 
RETAIL  SALES  BRANCH 


MAIN  BOOKSTORE 

710  North  Capital  St..  N.W. 
Washington,  D.C.  20401 
Commercial:  (202)  512-0132 
Fax;  (202)  512-1355 

RETAIL  SALES  OUTLET- 
LAUREL 

8660  Cherry  Lane 
Laurel.  MD  20707 
Commercial:  (301)  953-7974 
Fax;  (301)498-8995 

ATLANTA  BOOKSTORE 

First  Uiiion  Plaza 
999  Peachtree  St.,  N.E. 

Suite  120 

Atlanta.  GA  30309 
Commercial;  (404)  347-1900 
Fax:  (404)  347-1897 

BIRMINGHAM  BOOKSTORE 

O'Neill  Building 
202 1  3rd  Avenue  North 
Birmingham,  AL  35203 
Commercial;  (205)  731-1056 
Fax:  (205)  731-3444 

BOSTON  BOOKSTORE 

Thomas  P.  O’Neill  Federal  Building 
10  Causeway  St.,  Room  169 
Boston,  MA  02222 
Commercial:  (617)  720-4180 
Fax:  (61 7)  720-5753 

CHICAGO  BOOKSTORE 

One  Congress  Center,  Suite  124 
401  South  State  Street 
Chicago,  IL  60605 
Commercial:  (312)  353-5133 
Fax:  (312)  353-1590 

CLEVELAND  BOOKSTORE 

Room  1653,  Federal  Building 
1240  East  9th  Street 
Cleveland,  OH  44199 
Commercial;  (216)  522-4922 
Fax;  (216)522-4714 

COLUMBUS  BOOKSTORE 

Room  207,  Federal  Building 
200  North  High  Street 
Columbus,  OH  43215 
Commercial:  (614)  469-6956 
Fax:  (614)  469-5374 


DALLAS  BOOKSTORE 

Room  1C50.  Federal  Building 
1 100  Commerce  Street 
Dallas.  TX  75242 
Commercial:  (214)  767-0076 
Fax:  (214)  767-3239 

DENVER  BOOKSTORE 

Room  1 17,  Federal  Building 
1961  Stout  Street 
Denver.  CO  80294 
Commercial:  (303)  844-3964 
Fax:  (303)  844-4000 

DETROIT  BOOKSTORE 

Suite  160,  Federal  Building 
477  Michigan  Avenue 
Detroit,  .Ml  48226 
Commercial:  (313)  226-7816 
Fax:  (313)226-4698 

HOUSTON  BOOKSTORE 

Texas  Crude  Building 
801  Travis  Street 
Houston.  TX  77002 
Commercial:  (713)  228-1187 
Fax:  (7 13)  228-1186 

JACKSONVILLE  BOOKSTORE 

100  West  Bay  Street 
Suite  100 

[acksonville.  FL  32202 
Commercial:  (904)  353-0569 
Fax;  (904)  353-1280 

KANSAS  CITY  BOOKSTORE 

#  1 20  Bannister  Mail 
5600  East  Bannister  Road 
Kansas  City,  MO  64137 
Commercial:  (816)  767-8225 
Fax:  (816)  767-8233 

LOS  ANGELES  BOOKSTORE 

ARCO  Plaza,  C-Level 
505  South  Flower  Street 
Los  Angeles,  CA  90071 
Commercial:  (213)  239-9844 
Fax;  (213)239-9848 

MCPHERSON  SQUARE 
BOOKSTORE 

1510  “H"  Street,  N.W. 
Washington,  D.C.  20005 
Commercial;  (202)  653-5075 
Fax:  (202)  376-5055 


MILWAUKEE  BOOKSTORE 

The  Keuss  Federal  Plaza 
3 10  W'.  Wisconsin  .Avenue 
Milwaukee.  W1  53202 
Commercial:  (414)  297- 1  304 
Fax:  (414)  297-13CX) 

NEW  YORK  BOOKSTORE 

Room  1 10,  Federal  Building 
26  Federal  Plaza 
New  York.  N.Y.  10278 
Commercial:  (212)  264-3825 
Fax:  (212)  264-9318 

PHILADELPHIA  BOOKSTORE 

Robert  Morris  Building 
100  .North  17th  Street 
Philadelphia,  PA  19103 
Commercial:  (215)  597-0677 
Fax:  (215)  597-4548 

PITTSBURGH  BOOKSTORE 

Room  1 18.  Federal  Building 
1000  Liberry  Avenue 
Pittsburgh,  PA  15222 
Commercial;  (412)  644-2721 
Fax:  (412)  644-4547 

PORTLAND  BOOKSTORE 

1305  S.W.  First  Avenue 
Portland,  OR  97201 
Commercial;  (503)  221-6217 
Fax;  (503)  225-0563 

PUEBLO  BOOKSTORE 

Norwest  Banks  Building 
201  W.  8th  Street 
Pueblo,  CO  81003 
Commercial:  (719)  544-3142 
Fax:  (719)  544-6719 

SAN  FRANCISCO 
BOOKSTORE 

Room  1023,  Federal  Building 
450  Golden  Gate  Avenue 
San  Francisco,  CA  94102 
Commercial:  (415)  252-5334 
Fax;  (415)  252-5339 

SEATTLE  BOOKSTORE 

Room  194,  Federal  Building 
9 1 5  Second  Avenue 
Seattle.  WA  98174 
Commercial;  (206)  553-4270 
Fax;  (206)  553-6717 
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